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<210> 1 
<211> 6973 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 1 

ccatggatat 

catatctgta 

aatactgttg 

cattgcgccc 

atcagaatgg 

atttgatata 

taatggtagg 

tgaatgacga 

ccctaattat 

catgaatcac 

agagtacgcc 

gtgtatgcac 

cgctcagtgg 

aaaaccagcc 

gtgaaaatgc 

tcaatggaag 

tcggtggtga 

atttgcttga 

ttaacggcca 

gacgcacaac 

gtcatttttc 

tgggtcttgc 

ctagctcgtt 

ttgccctagg 

caccaaatac 

cactttccat 

ataaaaccga 

gtagaattac 

ctttaactat 

taaaagaggc 



gggcaggtgt 
cgatttgaca 
ccatcattac 
ctttatgtgt 
tgatgctata 
ttttgaaact 
ctttttgtaa 
tcccaatcac 
ttcaatcaaa 
atctataaag 
aaatcccaca 
tctgagcttt 
cagtgcttat 
aagacgctca 
taacgcacag 
cagtttggat 
tgtaaaggct 
tcagcatggt 
tgcagtatta 
cgcaagcgga 
caacgccttt 
cgccacagcc 
gggagcgata 
tcaaggttct 
ccaggcacta 
tggtagtaac 
tgcggtcaat 
ttttcagggt 
taaaggtggt 
tgataatagt 



gctcgcctgc 
tgtgatatga 
cataatttag 
atcatatgaa 
tgatgatgcc 
aatctattga 
aaatcacatc 
cagattcatt 
tgcctatgtc 
tcatctttaa 
gcacgggggg 
gcccgtattg 
gctcaaaaaa 
ggcactgcca 
ggcggtcaag 
aagataggta 
agtggtgatg 
aatcctaaac 
aaagaaatac 
cacgccagta 
ggtacacggg 
gagggccaat 
gcccttggtg 
gttgtcactc 
gaccccaagt 
tctatcaaac 
gtggcacagc 
gatgataaca 
gcagagacca 
ggtctgaaag 



cgtatgatgg 
tttaacatgt 
taacgcattt 
tagaatatta 
tacgagttga 
cttaaatcac 
gcaatattgt 
caagtgatgt 
agcatgtatc 
caaagccaca 
ggggtagctg 
ccgcgctcgc 
aagataccaa 
aggcggacgg 
ccatcgccat 
ccgatgctac 
cctcgattgc 
atccgaaagg 
gaagctcaaa 
ctgcagtggg 
caacagctaa 
ctacaatcgc 
caggtactcg 
agagtgataa 
ttcaagccac 
gtaaaatcat 
tagaagcggt 
gtactgacgt 
acgcattaac 
ttaaacttgc 



cgatgacacc 
gacatgattt 
agtaacgcat 
tgattgtatc 
tttgggttaa 
catatggtta 
tctactgtta 
gtttgtatac 
atttttttaa 
ggcacattta 
tgctacaggg 
tgtcctcgtg 
acatatcgca 
tgatcgagcc 
cggtagtagt 
gggtcaagag 
catcggtagt 
tactctgatt 
ggataatgat 
agccatgtca 
aagtgcctat 
tattggttct 
tgctcagcta 
taattctaga 
caataatacg 
caatgtcggt 
ggtgaagtgg 
aaaaataggt 
cgataataat 
taaaacttta 



ccatttgccc 
aacattgttt 
ttgtaaaaat 
tgattattgt 
tcactctatg 
taatttagca 
ctaccatgct 
gcaccattta 
ggtaaaccac 
tggcagtggc 
caagttggca 
atcggtgcaa 
attggtgaac 
attgctattg 
aataaaactg 
tccatcgcca 
gatgacttac 
aacgatctta 
gtaaaatata 
tatgcacagg 
tccttggcag 
gatgcaacat 
cagggcagta 
ccggcctata 
aaggcgggtc 
gcaggtgtta 
gctaaggagc 
ttggataata 
atcggtgtgg 
aacaatctta 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 



2 



ctgaggtgaa tacaactaca ttaaatgcca 
gtactacagc tgaattattg agtgatagtt 
aaagcacaag caaaaccgtc tatggcgtta 
caacagcagc aatcggcact actcgtatta 
gtgatgttga tgaaaaacaa gcaccatatt 
ttgcaattac catagacaat ggcattgatg 
aaggtagcag tgctaacgat gcggttacca 
taaacgcagg cgctggcatc agtgtcacac 
gcaatgttac cgccccaact tacaacattg 
gcactagtga taaatttagt gttaagggta 
aacatttggc aagctatcta aatgaagtca 
ttaccgttaa agaagaagac gatgatgacg 
caaaaaatgc cggcgcagtc agcatcttaa 
ctaccaaaaa agatggtacg gttacctttg 
gcaaaagcac cctaaacaac gatggcttga 
tcggtgctaa tggcattaaa tttactaatg 
caaataccgc tcgcattacc agagataaaa 
atacaaacaa accttatctt gatcaagaca 
acactggcat taacgcaggt ggtaaagcca 
ttgccgatca aagtagccgc aacatagaac 
ccaacgctgc cagcattaat gatatattaa 
accccattga ctttgtctcc acttatgaca 
ccgccacagt aacccatgat accgctaaca 
tggatgatac aaccattcat ctaacaggca 
ccaccaaact gaacaaaaca agtgctaatg 
ctagtgatga agatgccctt gttaacgcca 
ccaaggaaat tcacaccacc aaaggcacag 
aaaaggtaga tgaaaataat aatgctgatg 
acgcaaataa tcaagtcaac accctaacac 
ccgacaaaaa tggtacggtt acctttggca 
aaagcaccct aaacgacggt ggcttgtcta 
aagtcggtgc tgatggcgtg aagtttgcca 
gcattgatgg cacaactcgc attaccagag 
cacttgataa aagcaaaccc cacctaagca 
ttaccaacat tcaatcaggt gagattgccc 
agatttatga tttaaaaacc gaacttgaaa 
aaaactcatt acacgaattc tcagtagcag 
acccttactc cagttatgac acctcaaaga 
acggcattac caccaaggta aataaaggtg 
gcttaaccac gcctaagctg accgtgggta 
gccaaaatgg tcaaaatacc atcacaggac 
ataaaggtag cgtacgcacc acagaacagg 
gtgccgccag cattgttgat gtgctaagcg 
cggttgactt tgtctccact tatgacaccg 
ctaaggtgac ctatgatgac acaagcaaaa 
atgatacaac cattgaagtt aaagataaaa 
gtactggcac aggtgctaat aaatttgccc 
tcaaggccag tgatatcgtt gctcatctaa 
aaggggcaag ccaagcgaac aactcagcag 
tctatgacag taccgataac aagtactatc 
ccaaagaagt tgccaaagac aaactggtcg 
ctcaaatgaa tgtcaaatca gtcattaaca 
aaggcatcaa tgaagacaac gcctttgtta 
aaaccaaaaa cgccgcagta actgtgggtg 
cctttgcagg ggatacaggc acaacggcta 
gtgggcaaac agacaccaat aagctaaccg 
atggcttcac tgtcaaactt gccaaagacc 
gcaccaaaat tgatgacaaa ggcgtgtctt 
acacccctgt gctaagtgcc aatgggctgg 



caaccacagt taaggtaggt agtagtagta 1860 
taacctttac ccagcccaat acaggcagtc 1920 
atggggtgaa gtttactaat aatgcagaaa 1980 
ccagagataa aattggcttt gctcgagatg 2040 
tggataaaaa acaacttaaa gtgggtagtg 2100 
caggtaataa aaagatcagt aatcttgcca 2160 
tcgaacagct caaagccgcc aagcctactt 2220 
ctactgaaat atcagttgat gctaagagtg 22 8 0 
gcgtgaaaac caccgagctt aacagtgatg 2340 
gtggtacgaa caatagctta gttaccgccg 24 00 
atcgaacggc tgacagtgct ctacaaagct 24 60 
ccaacgctat caccgtggct aaagatacga 252 0 
aactcaaagg taaaaacggt ctaacggttg 2580 
ggcttagcca agatagcggt ctgaccattg 2640 
ctgttaaaga taccaacgaa caaatccaag 2700 
tgaatggtag taatccaggt actggcattg 2760 
ttggctttgc tggttctgat ggtgcagttg 2 82 0 
agctacaagt tggcaatgtt aagattacca 2 88 0 
tcacagggct gtccccaaca ctgcctagca 294 0 
tgggcaatac aatccaagac aaagacaaat 3 000 
atacaggctt taacctaaaa aataataaca 3060 
ttgttgactt tgccaatggc aatgccacca 312 0 
aaaccagtaa agtggtatat gatgtgaatg 3180 
ctgatgacaa taaaaaactt ggcgtcaaaa 324 0 
gtaatacagc aactaacttt aatgttaact 3300 
aagacatcgc cgaaaatcta aacaccctag 33 60 
cagacaccgc cctacaaacc tttaccgtta 3420 
acgccaacgc catcaccgtg ggtcaaaaga 34 80 
tcaaaggtga aaacggtctt aatattaaaa 354 0 
ttaacaccac aagcggtctt aaagccggca 3600 
ttaaaaaccc cactggtagc gaacaaatcc 3660 
aggttaataa taatggtgtt gtaggtgctg 3720 
atgaaattgg ctttactggg actaatggct 378 0 
aagacggcat taacgcaggt ggtaaaaaga 3 84 0 
aaaacagcca tgatgctgtg acaggcggca 3900 
acaaaatcag cagtactgcc aaaacagcac 3960 
atgaacaagg taataacttt acggttagta 4020 
cctctgatgt catcaccttt gcaggtgaaa 4080 
tggtgcgtgt gggcattgac caaaccaaag 414 0 
ataataatgg caaaggcatt gtcattgaca 42 00 
taagcaacac tctagctaat gttaccaatg 4260 
gcaatataat caaagacgaa gacaaaaccc 4320 
caggctttaa cttgcaaggc aatggtgaag 43 80 
tcaactttgc cgatggcaat gccaccaccg 444 0 
ccagtaaagt ggtctatgat gtcaatgtgg 4500 
aacttggcgt aaaaaccacc acattgacca 4560 
taagcaatca agctactggc gatgcgcttg 462 0 
acaccttatc tggcgacatc caaactgcca 4680 
gctatgtgga tgctgatggc aataaggtca 474 0 
aagccaaaaa tgatggcaca gttgataaaa 4 800 
cccaagccca aaccccagat ggcacattgg 4860 
aagaacaagt aaatgatgcc aataaaaagc 4920 
aaggacttga aaaagccgct tctgataaca 4 980 
atttaaatgc cgttgcccaa acaccgctga 5040 
aaaaactggg cgagactttg accatcaaag 5100 
ataataacat cggtgtggta gcaggtactg 5160 
taaccaatct taacagcgtt aatgcaggtg 5220 
ttgtagactc aagcggtcaa gccaaagcaa 5280 
acctgggtgg caaggtcatc agtaatgtgg 5340 



3 



gcaaaggcac 
tgttgggtct 
acatcaaaaa 
cggtacttgg 
tgggcgtgga 
aaaaagatgg 
atttgaccaa 
tccatgtcaa 
gtgcctcagg 
ccgttgccat 
cacaagccac 
actctggtgc 
ataacaacca 
ccgtgaccga 
acgcaggcac 
caaccggtac 
cctcaggtgc 
ccgatgcggt 
atgagcttga 
cgatggcgat 
gtattgccac 
atggtcaatg 
cagttggtgc 
ctcaccatag 
tatcacttaa 
gatcataggt 
tgtgccattg 
cctgcaggtc 



aaaagatacc 
tggtaatgct 
agacccaaat 
cggtaaaggt 
taaagacggc 
cagcaaaaaa 
caaccccgca 
cgatggcaat 
caagcactca 
aggcagacaa 
gggcgatcaa 
catcggcgac 
gtttaccgat 
aagtaactcg 
acaagccaaa 
ggttaaaggc 
tgaacgccgt 
caatggtagc 
ccatcgtatc 
ggcgtccatg 
ccacaacggt 
ggtatttaaa 
aggttttcac 
ttgtataaaa 
accattttac 
aaacttattg 
accaaaaaat 
gac 



gacgctgcca 
ggtaatgata 
tcaggttcat 
aataacgata 
aacgctaacg 
gccctgctcg 
gaagccattg 
caagagcctg 
gtggcgatag 
acccaagcag 
tccatcgcca 
ccaagcactg 
gccactcaaa 
gttgccttag 
aaatctgacg 
tttgctggac 
atccaaaatg 
cagttgtaca 
caccaaaacg 
ccacaagcct 
caaggtgcgg 
atcaatggtt 
ttttaagcca 
cagcatcagc 
cgctcaagtg 
agtaaatttt 
gaccgattta 



atgtacaaca 
acgctgacgg 
catctaaccg 
ccgaaaaact 
gcgatttaag 
ccacttataa 
acagaataaa 
tggtacaagg 
gtttccaggc 
gcaaccaatc 
tcggtacagg 
ttaaggctga 
ccgatgtctt 
gttcaaactc 
gcacagcagg 
aaacggcggt 
tggcagcagg 
aagccaccca 
aaaataaggc 
acattcctgg 
tggcagtggg 
cagccgatac 
taaatcgcaa 
atcagtcata 
attctctttc 
atcaatgtag 
tcccgaaaat 



gttaaacgaa 
caatcaggta 
cactgtcatc 
tgccactggt 
caatgtttgg 
cgccgcaggt 
tgaacaaggt 
gcgtaacggc 
caaggcagat 
catcgccatc 
caatgtggta 
taacagttac 
tggtgtgggc 
tgccatcagt 
tacaaccacc 
tggtgcggtc 
tgaggtcagt 
aagcattgcc 
caatgcaggg 
cagatccatg 
actgtcgaag 
ccaaggccat 
gattttactt 
ttactgatgc 
accatgacca 
ttgttagata 
ttctgattat 



gtacgcaact 
aacattgccg 
aaagcaggca 
ggtatacaag 
gtcaaaaccc 
cagaccaact 
atccgcttct 
attgactcaa 
ggtgaagccg 
ggtgataacg 
gcaggtaagc 
agtgtgggta 
aataacatca 
gcaggcacac 
acagcaggtg 
tccgtgggtg 
gccaccagca 
aacgcaacca 
atttcatcag 
gttaccgggg 
ctgtcggata 
gtaggggcgg 
aaaaatcaat 
tgatgttttt 
aatcgccatt 
tggttaaaat 
gatccgttga 



5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
6973 



<210> 2 

<211> 5976 

<212> DNA 

<213> Moraxella catarrhalis 



<400> 2 

gtgatcggtg 

gcaattggtg 

gccattgcta 

agtaataaaa 

gagtccatcg 

agtgatgact 

attaacgatc 

gatgtaaaat 

tcatatgcac 

tattccttgg 

tctgatgcaa 

ctacagggca 

agaccggcct 

acgaaggcgg 

ggtgcaggtg 

tgggctaagg 

ggtttggata 

aatatcggtg 

ttaaacaatc 

ggtagtagta 

aatacaggca 

aataatgcag 

tttgctcgag 



caacgctcag 
aacaaaacca 
ttggtgaaaa 
ctgtcaatgg 
ccatcggtgg 
tacatttgct 
ttattaacgg 
atagacgcac 
agggtcattt 
cagtgggtct 
catctagctc 
gtattgccct 
atacaccaaa 
gtccactttc 
ttaataaaac 
agcgtagaat 
atactttaac 
tggtaaaaga 
ttactgaggt 
gtagtactac 
gtcaaagcac 
aaacaacagc 
atggtgatgt 



tggcagtgct 
gccaagacgc 
tgctaacgca 
aagcagtttg 
tgatgtaaag 
tgatcagcat 
ccatgcagta 
aaccgcaagc 
ttccaacgcc 
tgccgccaca 
gttgggagcg 
aggtcaaggt 
tacccaggca 
cattggtagt 
cgatgcggtc 
tacttttcag 
tattaaaggt 
ggctgataat 
gaatacaact 
agctgaatta 
aagcaaaacc 
agcaatcggc 
tgatgaaaaa 



tatgctcaaa 
tcaggcactg 
cagggcggtc 
gataagatag 
gctagtggtg 
ggtaatccta 
ttaaaagaaa 
ggacacgcca 
tttggtacac 
gccgagggcc 
atagcccttg 
tctgttgtca 
ctagacccca 
aactctatca 
aatgtggcac 
ggtgatgata 
ggtgcagaga 
agtggtctga 
acattaaatg 
ttgagtgata 
gtctatggcg 
actactcgta 
caagcaccat 



aaaaagatac 
ccaaggcgga 
aagccatcgc 
gtaccgatgc 
atgcctcgat 
aacatccgaa 
tacgaagctc 
gtactgcagt 
gggcaacagc 
aatctacaat 
gtgcaggtac 
ctcagagtga 
agtttcaagc 
aacgtaaaat 
agctagaagc 
acagtactga 
ccaacgcatt 
aagttaaact 
ccacaaccac 
gtttaacctt 
ttaatggggt 
ttaccagaga 
atttggataa 



caaacatatc 
cggtgatcga 
catcggtagt 
tacgggtcaa 
tgccatcggt 
aggtactctg 
aaaggataat 
gggagccatg 
taaaagtgcc 
cgctattggt 
tcgtgctcag 
taataattct 
caccaataat 
catcaatgtc 
ggtggtgaag 
cgtaaaaata 
aaccgataat 
tgctaaaact 
agttaaggta 
tacccagccc 
gaagtttact 
taaaattggc 
aaaacaactt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 



aaagtgggta gtgttgcaat taccatagac 
agtaatcttg ccaaaggtag cagtgctaac 
gccaagccta ctttaaacgc aggcgctggc 
gatgctaaga gtggcaatgt taccgcccca 
cttaacagtg atggcactag tgataaattt 
ttagttaccg ccgaacattt ggcaagctat 
gctctacaaa gctttaccgt taaagaagaa 
gctaaagata cgacaaaaaa tgccggcgca 
ggtctaacgg ttgctaccaa aaaagatggt 
ggtctgacca ttggcaaaag caccctaaac 
gaacaaatcc aagtcggtgc taatggcatt 
ggtactggca ttgcaaatac cgctcgcatt 
gatggtgcag ttgatacaaa caaaccttat 
gttaagatta ccaacactgg cattaacgca 
acactgccta gcattgccga tcaaagtagc 
gacaaagaca aatccaacgc tgccagcatt 
aaaaataata acaaccccat tgactttgtc 
ggcaatgcca ccaccgccac agtaacccat 
tatgatgtga atgtggatga tacaaccatt 
cttggcgtca aaaccaccaa actgaacaaa 
tttaatgtta actctagtga tgaagatgcc 
ctaaacaccc tagccaagga aattcacacc 
acctttaccg ttaaaaaggt agatgaaaat 
gtgggtcaaa agaacgcaaa taatcaagtc 
cttaatatta aaaccgacaa aaatggtacg 
cttaaagccg gcaaaagcac cctaaacgac 
agcgaacaaa tccaagtcgg tgctgatggc 
gttgtaggtg ctggcattga tggcacaact 
gggactaatg gctcacttga taaaagcaaa 
ggtggtaaaa agattaccaa cattcaatca 
gtgacaggcg gcaagattta tgatttaaaa 
gccaaaacag cacaaaactc attacacgaa 
tttacggtta gtaaccctta ctccagttat 
tttgcaggtg aaaacggcat taccaccaag 
gaccaaacca aaggcttaac cacgcctaag 
attgtcattg acagccaaaa tggtcaaaat 
aatgttacca atgataaagg tagcgtacgc 
gaagacaaaa cccgtgccgc cagcattgtt 
ggcaatggtg aagcggttga ctttgtctcc 
aatgccacca ccgctaaggt gacctatgat 
gatgtcaatg tggatgatac aaccattgaa 
accacattga ccagtactgg cacaggtgct 
ggcgatgcgc ttgtcaaggc cagtgatatc 
atccaaactg ccaaaggggc aagccaagcg 
ggcaataagg tcatctatga cagtaccgat 
acagttgata aaaccaaaga agttgccaaa 
gatggcacat tggctcaaat gaatgtcaaa 
gccaataaaa agcaaggcat caatgaagac 
gcttctgata acaaaaccaa aaacgccgca 
caaacaccgc tgacctttgc aggggataca 
ttgaccatca aaggtgggca aacagacacc 
gtagcaggta ctgatggctt cactgtcaaa 
gttaatgcag gtggcaccaa aattgatgac 
caagccaaag caaacacccc tgtgctaagt 
atcagtaatg tgggcaaagg cacaaaagat 
gaagtacgca acttgttggg tcttggtaat 
gtaaacattg ccgacatcaa aaaagaccca 
atcaaagcag gcacggtact tggcggtaaa 
ggtggtatac aagtgggcgt ggataaagac 



aatggcattg atgcaggtaa taaaaagatc 1440 
gatgcggtta ccatcgaaca gctcaaagcc 1500 
atcagtgtca cacctactga aatatcagtt 1560 
acttacaaca ttggcgtgaa aaccaccgag 1620 
agtgttaagg gtagtggtac gaacaatagc 1680 
ctaaatgaag tcaatcgaac ggctgacagt 174 0 
gacgatgatg acgccaacgc tatcaccgtg 1800 
gtcagcatct taaaactcaa aggtaaaaac 1860 
acggttacct ttgggcttag ccaagatagc 1920 
aacgatggct tgactgttaa agataccaac 1980 
aaatttacta atgtgaatgg tagtaatcca 2 04 0 
accagagata aaattggctt tgctggttct 2100 
cttgatcaag acaagctaca agttggcaat 2160 
ggtggtaaag ccatcacagg gctgtcccca 2220 
cgcaacatag aactgggcaa tacaatccaa 2280 
aatgatatat taaatacagg ctttaaccta 2340 
tccacttatg acattgttga ctttgccaat 2400 
gataccgcta acaaaaccag taaagtggta 24 60 
catctaacag gcactgatga caataaaaaa 2520 
acaagtgcta atggtaatac agcaactaac 2580 
cttgttaacg ccaaagacat cgccgaaaat 2 64 0 
accaaaggca cagcagacac cgccctacaa 2 7 00 
aataatgctg atgacgccaa cgccatcacc 2 760 
aacaccctaa cactcaaagg tgaaaacggt 2 820 
gttacctttg gcattaacac cacaagcggt 2880 
ggtggcttgt ctattaaaaa ccccactggt 2 940 
gtgaagtttg ccaaggttaa taataatggt 3 000 
cgcattacca gagatgaaat tggctttact 3 060 
ccccacctaa gcaaagacgg cattaacgca 3120 
ggtgagattg cccaaaacag ccatgatgct 3180 
accgaacttg aaaacaaaat cagcagtact 3240 
ttctcagtag cagatgaaca aggtaataac 3300 
gacacctcaa agacctctga tgtcatcacc 3360 
gtaaataaag gtgtggtgcg tgtgggcatt 3420 
ctgaccgtgg gtaataataa tggcaaaggc 34 80 
accatcacag gactaagcaa cactctagct 3540 
accacagaac agggcaatat aatcaaagac 3600 
gatgtgctaa gcgcaggctt taacttgcaa 3660 
acttatgaca ccgtcaactt tgccgatggc 3 72 0 
gacacaagca aaaccagtaa agtggtctat 3780 
gttaaagata aaaaacttgg cgtaaaaacc 3 840 
aataaatttg ccctaagcaa tcaagctact 3 900 
gttgctcatc taaacacctt atctggcgac 3960 
aacaactcag caggctatgt ggatgctgat 4020 
aacaagtact atcaagccaa aaatgatggc 4080 
gacaaactgg tcgcccaagc ccaaacccca 4140 
tcagtcatta acaaagaaca agtaaatgat 4200 
aacgcctttg ttaaaggact tgaaaaagcc 4260 
gtaactgtgg gtgatttaaa tgccgttgcc 4 32 0 
ggcacaacgg ctaaaaaact gggcgagact 43 80 
aataagctaa ccgataataa catcggtgtg 4440 
cttgccaaag acctaaccaa tcttaacagc 4500 
aaaggcgtgt cttttgtaga ctcaagcggt 4560 
gccaatgggc tggacctggg tggcaaggtc 4 62 0 
accgacgctg ccaatgtaca acagttaaac 4680 
gctggtaatg ataacgctga cggcaatcag 4740 
aattcaggtt catcatctaa ccgcactgtc 4800 
ggtaataacg ataccgaaaa acttgccact 4860 
ggcaacgcta acggcgattt aagcaatgtt 4 92 0 



tgggtcaaaa 
ggtcagacca 
ggtatccgct 
ggcattgact 
gatggtgaag 
atcggtgata 
gtagcaggta 
tacagtgtgg 
ggcaataaca 
agtgcaggca 
accacagcag 
gtctccgtgg 
agtgccacca 
gccaacgcaa 
gggatttcat 
atggttaccg 
aagctgtcgg 
catgtagggg 



cccaaaaaga 
actatttgac 
tcttccatgt 
caagtgcctc 
ccgccgttgc 
acgcacaagc 
agcactctgg 
gtaataacaa 
tcaccgtgac 
cacacgcagg 
gtgcaaccgg 
gtgcctcagg 
gcaccgatgc 
ccaatgagct 
cagcgatggc 
9999tattgc 
ataatggtca 
cggcagttgg 



tggcagcaaa 
caacaacccc 
caacgatggc 
aggcaagcac 
cataggcaga 
cacgggcgat 
tgccatcggc 
ccagtttacc 
cgaaagtaac 
cacacaagcc 
tacggttaaa 
tgctgaacgc 
ggtcaatggt 
tgaccatcgt 
gatggcgtcc 
cacccacaac 
atgggtattt 
tgcaggtttt 



aaagccctgc 
gcagaagcca 
aatcaagagc 
tcagtggcga 
caaacccaag 
caatccatcg 
gacccaagca 
gatgccactc 
tcggttgcct 
aaaaaatctg 
ggctttgctg 
cgtatccaaa 
agccagttgt 
atccaccaaa 
atgccacaag 
ggtcaaggtg 
aaaatcaatg 
cacttt 



tcgccactta 
ttgacagaat 
ctgtggtaca 
taggtttcca 
caggcaacca 
ccatcggtac 
ctgttaaggc 
aaaccgatgt 
taggttcaaa 
acggcacagc 
gacaaacggc 
atgtggcagc 
acaaagccac 
acgaaaataa 
cctacattcc 
cggtggcagt 
gttcagccga 



taacgccgca 
aaatgaacaa 
a999cgtaac 
ggccaaggca 
atccatcgcc 
aggcaatgtg 
tgataacagt 
ctttggtgtg 
ctctgccatc 
aggtacaacc 
ggttggtgcg 
aggtgaggtc 
ccaaagcatt 
ggccaatgca 
tggcagatcc 
gggactgtcg 
tacccaaggc 



4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
5976 



<210> 3 
<211> 1992^ 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 3 

Val lie Gly Ala Thr Leu Ser Gly Ser Ala Tyr Ala Gin Lys Lys Asp 
15 10 15 

Thr Lys His lie Ala lie Gly Glu Gin Asn Gin Pro Arg Arg Ser Gly 
20 25 30 

Thr Ala Lys Ala Asp Gly Asp Arg Ala lie Ala lie Gly Glu Asn Ala 
35 40 45 

Asn Ala Gin Gly Gly Gin Ala lie Ala lie Gly Ser Ser Asn Lys Thr 
50 55 60 

Val Asn Gly Ser Ser Leu Asp Lys lie Gly Thr Asp Ala Thr Gly Gin 
65 70 75 80 

Glu Ser lie Ala He Gly Gly Asp Val Lys Ala Ser Gly Asp Ala Ser 
85 90 95 

He Ala lie Gly Ser Asp Asp Leu His Leu Leu Asp Gin His Gly Asn 
100 105 110 

Pro Lys His Pro Lys Gly Thr Leu He Asn Asp Leu He Asn Gly His 
115 120 125 

Ala Val Leu Lys Glu He Arg Ser Ser Lys Asp Asn Asp Val Lys Tyr 
130 135 140 

Arg Arg Thr Thr Ala Ser Gly His Ala Ser Thr Ala Val Gly Ala Met 
145 150 155 160 

Ser Tyr Ala Gin Gly His Phe Ser Asn Ala Phe Gly Thr Arg Ala Thr 
165 170 175 
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Ala Lys Ser Ala Tyr 
180 

Gly Gin Ser Thr lie 
195 

Gly Ala lie Ala Leu 
210 

lie Ala Leu Gly Gin 
225 

Arg Pro Ala Tyr Thr 
245 

Ala Thr Asn Asn Thr 
260 

lie Lys Arg Lys lie 
275 

Ala Val Asn Val Ala 
290 

Arg Arg lie Thr Phe 
305 

Gly Leu Asp Asn Thr 
325 

Leu Thr Asp Asn Asn 
340 

Leu Lys Val Lys Leu 
355 

Thr Thr Thr Leu Asn 
370 

Ser Thr Thr Ala Glu 
385 

Asn Thr Gly Ser Gin 
405 

Val Lys Phe Thr Asn 
420 

Arg lie Thr Arg Asp 
435 

Glu Lys Gin Ala Pro 
450 

Val Ala He Thr He 
465 

Ser Asn Leu Ala Lys 
485 



Ser Leu Ala Val Gly Leu 
185 

Ala He Gly Ser Asp Ala 
200 

Gly Ala Gly Thr Arg Ala 
215 

Gly Ser Val Val Thr Gin 
230 235 

Pro Asn Thr Gin Ala Leu 
250 

Lys Ala Gly Pro Leu Ser 
265 

He Asn Val Gly Ala Gly 
280 

Gin Leu Glu Ala Val Val 
295 

Gin Gly Asp Asp Asn Ser 
310 315 

Leu Thr He Lys Gly Gly 
330 

He Gly Val Val Lys Glu 
345 

Ala Lys Thr Leu Asn Asn 
360 

Ala Thr Thr Thr Val Lys 
375 

Leu Leu Ser Asp Ser Leu 
390 395 

Ser Thr Ser Lys Thr Val 
410 

Asn Ala Glu Thr Thr Ala 
425 

Lys He Gly Phe Ala Arg 
440 

Tyr Leu Asp Lys Lys Gin 
455 

Asp Asn Gly He Asp Ala 
470 475 

Gly Ser Ser Ala Asn Asp 
490 



Ala Ala Thr Ala Glu 
190 

Thr Ser Ser Ser Leu 
205 

Gin Leu Gin Gly Ser 
220 

Ser Asp Asn Asn Ser 
240 

Asp Pro Lys Phe Gin 
255 

He Gly Ser Asn Ser 
270 

Val Asn Lys Thr Asp 
285 

Lys Trp Ala Lys Glu 
300 

Thr Asp Val Lys He 

320 

Ala Glu Thr Asn Ala 
335 

Ala Asp Asn Ser Gly 
350 

Leu Thr Glu Val Asn 
365 

Val Gly Ser Ser Ser 
380 

Thr Phe Thr Gin Pro 
400 

Tyr Gly Val Asn Gly 
415 

Ala He Gly Thr Thr 
430 

Asp Gly Asp Val Asp 
445 

Leu Lys Val Gly Ser 
460 

Gly Asn Lys Lys He 
480 

Ala Val Thr He Glu 
495 



V 
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Gin Leu Lys Ala Ala 
500 

Val Thr Pro Thr Glu 
515 

Ala Pro Thr Tyr Asn 
530 

Gly Thr Ser Asp Lys 
545 

Leu Val Thr Ala Glu 
565 

Thr Ala Asp Ser Ala 
580 

Asp Asp Ala Asn Ala 
595 

Gly Ala Val Ser lie 
610 

Ala Thr Lys Lys Asp 
625 

Gly Leu Thr lie Gly 
645 

Lys Asp Thr Asn Glu 
660 

Thr Asn Val Asn Gly 
675 

Arg lie Thr Arg Asp 
690 

Asp Thr Asn Lys Pro 
705 

Val Lys lie Thr Asn 
725 

Gly Leu Ser Pro Thr 
740 

lie Glu Leu Gly Asn 
755 

Ser lie Asn Asp lie 
770 

Asn Pro lie Asp Phe 
785 



Lys Pro Thr Leu Asn Ala 
505 

lie Ser Val Asp Ala Lys 
520 

lie Gly Val Lys Thr Thr 
535 

Phe Ser Val Lys Gly Ser 
550 555 

His Leu Ala Ser Tyr Leu 
570 

Leu Gin Ser Phe Thr Val 
585 

lie Thr Val Ala Lys Asp 
600 

Leu Lys Leu Lys Gly Lys 
615 

Gly Thr Val Thr Phe Gly 
630 635 

Lys Ser Thr Leu Asn Asn 
650 

Gin He Gin Val Gly Ala 
665 

Ser Asn Pro Gly Thr Gly 
680 

Lys He Gly Phe Ala Gly 
695 

Tyr Leu Asp Gin Asp Lys 
710 715 

Thr Gly He Asn Ala Gly 
730 

Leu Pro Ser He Ala Asp 

.745 

Thr He Gin Asp Lys Asp 
760 

Leu Asn Thr Gly Phe Asn 
775 

Val Ser Thr Tyr Asp He 
790 795 



Gly Ala Gly He Ser 
510 

Ser Gly Asn Val Thr 
525 

Glu Leu Asn Ser Asp 
540 

Gly Thr Asn Asn Ser 
560 

Asn Glu Val Asn Arg 
575 

Lys Glu Glu Asp Asp 
590 

Thr Thr Lys Asn Ala 

605 

Asn Gly Leu Thr Val 
620 

Leu Ser Gin Asp Ser 
640 

Asp Gly Leu Thr Val 
655 

Asn Gly He Lys Phe 
670 

He Ala Asn Thr Ala 
685 

Ser Asp Gly Ala Val 
700 

Leu Gin Val Gly Asn 
720 

Gly Lys Ala He Thr 
735 

Gin Ser Ser Arg Asn 
750 

Lys Ser Asn Ala Ala 
765 

Leu Lys Asn Asn Asn 
780 

Val Asp Phe Ala Asn 
800 
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Gly Asn Ala Thr Thr Ala Thr Val Thr His Asp Thr Ala Asn Lys Thr 
805 810 815 

Ser Lys Val Val Tyr Asp Val Asn Val Asp Asp Thr Thr lie His Leu 
820 825 830 

Thr Gly Thr Asp Asp Asn Lys Lys Leu Gly Val Lys Thr Thr Lys Leu 
835 840 845 

Asn Lys Thr Ser Ala Asn Gly Asn Thr Ala Thr Asn Phe Asn Val Asn 
850 855 860 

Ser Ser Asp Glu Asp Ala Leu Val Asn Ala Lys Asp lie Ala Glu Asn 
865 870 875 880 

Leu Asn Thr Leu Ala Lys Glu lie His Thr Thr Lys Gly Thr Ala Asp 
885 890 895 

Thr Ala Leu Gin Thr Phe Thr Val Lys Lys Val Asp Glu Asn Asn Asn 
900 905 910 

Ala Asp Asp Ala Asn Ala lie Thr Val Gly Gin Lys Asn Ala Asn Asn 
915 920 925 

Gin Val Asn Thr Leu Thr Leu Lys Gly Glu Asn Gly Leu Asn lie Lys 
930 935 940 

Thr Asp Lys Asn Gly Thr Val Thr Phe Gly lie Asn Thr Thr Ser Gly 
945 950 955 960 

Leu Lys Ala Gly Lys Ser Thr Leu Asn Asp Gly Gly Leu Ser lie Lys 
965 . 970 975 

Asn Pro Thr Gly Ser Glu Gin lie Gin Val Gly Ala Asp Gly Val Lys 
980 985 990 

Phe Ala Lys Val Asn Asn Asn Gly Val Val Gly Ala Gly lie Asp Gly 
995 1000 1005 

Thr Thr Arglle Thr Arg Asp Glu lie Gly Phe Thr Gly Thr Asn Gly 
1010 1015 1020 

Ser Leu Asp Lys Ser Lys Pro His Leu Ser Lys Asp Gly lie Asn Ala 
1025 1030 1035 1040 

Gly Gly Lys Lys lie Thr Asn lie Gin Ser Gly Glu lie Ala Gin Asn 
1045 1050 1055 

Ser His Asp Ala Val Thr Gly Gly Lys He Tyr Asp Leu Lys Thr Glu 
1060 1065 1070 

Leu Glu Asn Lys He Ser Ser Thr Ala Lys Thr Ala Gin Asn Ser Leu 
1075 1080 1085 

His Glu Phe Ser Val Ala Asp Glu Gin Gly Asn Asn Phe Thr Val Ser 
1090 1095 1100 

Asn Pro Tyr Ser Ser Tyr Asp Thr Ser Lys Thr Ser Asp Val He Thr 
1105 1110 1115 1120 
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Phe Ala Gly Glu Asn Gly lie Thr Thr Lys Val Asn Lys Gly Val Val 
1125 1130 1135 

Arg Val Gly lie Asp Gin Thr Lys Gly Leu Thr Thr Pro Lys Leu Thr 
1140 1145 1150 

Val Gly Asn Asn Asn Gly Lys Gly lie Val lie Asp Ser Gin Asn Gly 
1155 1160 1165 

Gin Asn Thr lie Thr Gly Leu Ser Asn Thr Leu Ala Asn Val Thr Asn 
1170 1175 1180 

Asp Lys Gly Ser Val Arg Thr Thr Glu Gin Gly Asn lie lie Lys Asp 
1185 1190 1195 1200 

Glu Asp Lys Thr Arg Ala Ala Ser lie Val Asp Val Leu Ser Ala Gly 
1205 1210 1215 

Phe Asn Leu Gin Gly Asn Gly Glu Ala Val Asp Phe Val Ser Thr Tyr 
1220 1225 1230 

Asp Thr Val Asn Phe Ala Asp Gly Asn Ala Thr Thr Ala Lys Val Thr 
1235 1240 1245 

Tyr Asp Asp Thr Ser Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val 
1250 1255 1260 

Asp Asp Thr Thr lie Glu Val Lys Asp Lys Lys Leu Gly Val Lys Thr 
1265 1270 1275 1280 

Thr Thr Leu Thr Ser Thr Gly Thr Gly Ala Asn Lys Phe Ala Leu Ser 
1285 1290 1295 

Asn Gin Ala Thr Gly Asp Ala Leu Val Lys Ala Ser Asp lie Val Ala 
1300 1305 1310 

His Leu Asn Thr Leu Ser Gly Asp lie Gin Thr Ala Lys Gly Ala Ser 
1315 1320 1325 

Gin Ala Asn Asn Ser Ala Gly Tyr Val Asp Ala Asp Gly Asn Lys Val 
1330 1335 1340 

lie Tyr Asp Ser Thr Asp Asn Lys Tyr Tyr Gin Ala Lys Asn Asp Gly 
1345 1350 1355 1360 

Thr Val Asp Lys Thr Lys Glu Val Ala Lys Asp Lys Leu Val Ala Gin 
1365 1370 1375 

Ala Gin Thr Pro Asp Gly Thr Leu Ala Gin Met Asn Val Lys Ser Val 
1380 1385 1390 

lie Asn Lys Glu Gin Val Asn Asp Ala Asn Lys Lys Gin Gly lie Asn 
1395 1400 1405 

Glu Asp Asn Ala Phe Val Lys Gly Leu Glu Lys Ala Ala Ser Asp Asn 
1410 1415 1420 
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Lys Thr Lys Asn Ala Ala Val Thr Val Gly Asp Leu Asn Ala Val Ala 
1425 1430 1435 1440 

Gin Thr Pro Leu Thr Phe Ala Gly Asp Thr Gly Thr Thr Ala Lys Lys 
1445 1450 1455 

Leu Gly Glu Thr Leu Thr lie Lys Gly Gly Gin Thr Asp Thr Asn Lys 
1460 1465 1470 

Leu Thr Asp Asn Asn lie Gly Val Val Ala Gly Thr Asp Gly Phe Thr 
1475 1480 1485 

Val Lys Leu Ala Lys Asp Leu Thr Asn Leu Asn Ser Val Asn Ala Gly 
1490 1495 1500 

Gly Thr Lys lie Asp Asp Lys Gly Val Ser Phe Val Asp Ser Ser Gly 
1505 1510 1515 1520 

Gin Ala Lys Ala Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu 
1525 1530 1535 

Gly Gly Lys Val lie Ser Asn Val Gly Lys Gly Thr Lys Asp Thr Asp 
1540 1545 1550 

Ala Ala Asn Val Gin Gin Leu Asn Glu Val Arg Asn Leu Leu Gly Leu 
1555 1560 1565 

Gly Asn Ala Gly Asn Asp Asn Ala Asp Gly Asn Gin Val Asn lie Ala 
1570 1575 1580 

Asp lie Lys Lys Asp Pro Asn Ser Gly Ser Ser Ser Asn Arg Thr Val 
1585 1590 1595 1600 

lie Lys Ala Gly Thr Val Leu Gly Gly Lys Gly Asn Asn Asp Thr Glu 
1605 1610 1615 

Lys Leu Ala Thr Gly Gly lie Gin Val Gly Val Asp Lys Asp Gly Asn 
1620 1625 1630 

Ala Asn Gly Asp Leu Ser Asn Val Trp Val Lys Thr Gin Lys Asp Gly 
1635 1640 1645 

Ser Lys Lys Ala Leu Leu Ala Thr Tyr Asn Ala Ala Gly Gin Thr Asn 
1650 1655 1660 

Tyr Leu Thr Asn Asn Pro Ala Glu Ala lie Asp Arg lie Asn Glu Gin 
1665 1670 1675 1680 

Gly lie Arg Phe Phe His Val Asn Asp Gly Asn Gin Glu Pro Val Val 
1685 1690 1695 

Gin Gly Arg Asn Gly lie Asp Ser Ser Ala Ser Gly Lys His Ser Val 
1700 1705 1710 

Ala lie Gly Phe Gin Ala Lys Ala Asp Gly Glu Ala Ala Val Ala lie 
1715 1720 1725 

Gly Arg Gin Thr Gin Ala Gly Asn Gin Ser lie Ala lie Gly Asp Asn 
1730 1735 1740 
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Ala Gin Ala Thr Gly Asp Gin Ser lie Ala lie Gly Thr Gly Asn Val 
1745 1750 1755 1760 

Val Ala Gly Lys His Ser Gly Ala lie Gly Asp Pro Ser Thr Val Lys 
1765 1770 1775 

Ala Asp Asn Ser Tyr Ser Val Gly Asn Asn Asn Gin Phe Thr Asp Ala 
1780 1785 1790 

Thr Gin Thr Asp Val Phe Gly Val Gly Asn Asn lie Thr Val Thr Glu 
1795 1800 1805 

Ser Asn Ser Val Ala Leu Gly Ser Asn Ser Ala lie Ser Ala Gly Thr 
1810 1815 1820 

His Ala Gly Thr Gin Ala Lys Lys Ser Asp Gly Thr Ala Gly Thr Thr 
1825 1830 1835 1840 

Thr Thr Ala Gly Ala Thr Gly Thr Val Lys Gly Phe Ala Gly Gin Thr 
1845 1850 1855 

Ala Val Gly Ala Val Ser Val Gly Ala Ser Gly Ala Glu Arg Arg lie 
1860 1865 1870 

Gin Asn Val Ala Ala Gly Glu Val Ser Ala Thr Ser Thr Asp Ala Val 
1875 1880 1885 

Asn Gly Ser Gin Leu Tyr Lys Ala Thr Gin Ser lie Ala Asn Ala Thr 
1890 1895 1900 

Asn Glu Leu Asp His Arg He His Gin Asn Glu Asn Lys Ala Asn Ala 
1905 1910 1915 1920 

Gly He Ser Ser Ala Met Ala Met Ala Ser Met Pro Gin Ala Tyr He 
1925 1930 1935 

Pro Gly Arg Ser Met Val Thr Gly Gly He Ala Thr His Asn Gly Gin 
1940 1945 1950 

Gly Ala Val Ala Val Gly Leu Ser Lys Leu Ser Asp Asn Gly Gin Trp 
1955 1960 1965 

Val Phe Lys He Asn Gly Ser Ala Asp Thr Gin Gly His Val Gly Ala 
1970 1975 1980 

Ala Val Gly Ala Gly Phe His Phe 
1985 1990 



<210> 4 

<211> 2047 

<212> PRT 

<213> Moraxella catarrhalis 



<400> 4 

Met Asn His He 
1 



Tyr Lys Val He Phe Asn Lys Ala Thr Gly Thr Phe 
5 10 15 
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Met Ala Val Ala Glu Tyr Ala Lys Ser His Ser Thr Gly Gly Gly Ser 
20 25 30 

Cys Ala Thr Gly Gin Val Gly Ser Val Cys Thr Leu Ser Phe Ala Arg 
35 40 45 

lie Ala Ala Leu Ala Val Leu Val lie Gly Ala Thr Leu Ser Gly Ser 
50 55 60 

Ala Tyr Ala Gin Lys Lys Asp Thr Lys His lie Ala lie Gly Glu Gin 
65 70 75 80 

Asn Gin Pro Arg Arg Ser Gly Thr Ala Lys Ala Asp Gly Asp Arg Ala 
85 90 95 

lie Ala lie Gly Glu Asn Ala Asn Ala Gin Gly Gly Gin Ala lie Ala 
100 105 110 

lie Gly Ser Ser Asn Lys Thr Val Asn Gly Ser Ser Leu Asp Lys lie 
115 120 125 

Gly Thr Asp Ala Thr Gly Gin Glu Ser lie Ala lie Gly Gly Asp Val 
130 135 140 

Lys Ala Ser Gly Asp Ala Ser lie Ala lie Gly Ser Asp Asp Leu His 

145 150 155 160 

Leu Leu Asp Gin His Gly Asn Pro Lys His Pro Lys Gly Thr Leu lie 
165 170 175 

Asn Asp Leu lie Asn Gly His Ala Val Leu Lys Glu lie Arg Ser Ser 
180 185 190 

Lys Asp Asn Asp Val Lys Tyr Arg Arg Thr Thr Ala Ser Gly His Ala 
195 200 205 

Ser Thr Ala Val Gly Ala Met Ser Tyr Ala Gin Gly His Phe Ser Asn 
210 215 220 

Ala Phe Gly Thr Arg Ala Thr Ala Lys Ser Ala Tyr Ser Leu Ala Val 
225 230 235 240 

Gly Leu Ala Ala Thr Ala Glu Gly Gin Ser Thr lie Ala lie Gly Ser 
245 250 255 

Asp Ala Thr Ser Ser Ser Leu Gly Ala lie Ala Leu Gly Ala Gly Thr 
260 265 270 

Arg Ala Gin Leu Gin Gly Ser lie Ala Leu Gly Gin Gly Ser Val Val 
275 280 285 

Thr Gin Ser Asp Asn Asn Ser Arg Pro Ala Tyr Thr Pro Asn Thr Gin 

290 295 300 

Ala Leu Asp Pro Lys Phe Gin Ala Thr Asn Asn Thr Lys Ala Gly Pro 
305 310 315 320 



Leu Ser He Gly Ser Asn Ser He Lys Arg Lys He He Asn Val Gly 
325 330 335 
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Ala Gly Val Asn Lys Thr Asp Ala Val Asn Val Ala Gin Leu Glu Ala 
340 345 350 

Val Val Lys Trp Ala Lys Glu Arg Arg lie Thr Phe Gin Gly Asp Asp 
355 360 365 

Asn Ser Thr Asp Val Lys lie Gly Leu Asp Asn Thr Leu Thr lie Lys 
370 375 380 

Gly Gly Ala Glu Thr Asn Ala Leu Thr Asp Asn Asn lie Gly Val Val 
385 390 395 400 

Lys Glu Ala Asp Asn Ser Gly Leu Lys Val Lys Leu Ala Lys Thr Leu 
405 410 415 

Asn Asn Leu Thr Glu Val Asn Thr Thr Thr Leu Asn Ala Thr Thr Thr 
420 425 430 

Val Lys Val Gly Ser Ser Ser Ser Thr Thr Ala Glu Leu Leu Ser Asp 
435 440 445 

Ser Leu Thr Phe Thr Gin Pro Asn Thr Gly Ser Gin Ser Thr Ser Lys 
450 455 460 

Thr Val Tyr Gly Val Asn Gly Val Lys Phe Thr Asn Asn Ala Glu Thr 
465 470 475 480 

Thr Ala Ala lie Gly Thr Thr Arg lie Thr Arg Asp Lys lie Gly Phe 
485 490 495 

Ala Arg Asp Gly Asp Val Asp Glu Lys Gin Ala Pro Tyr Leu Asp Lys 
500 505 510 

Lys Gin Leu Lys Val Gly Ser Val Ala lie Thr lie Asp Asn Gly lie 
515 520 525 

Asp Ala Gly Asn Lys Lys lie Ser Asn Leu Ala Lys Gly Ser Ser Ala 
530 535 540 

Asn Asp Ala Val Thr lie Glu Gin Leu Lys Ala Ala Lys Pro Thr Leu 
545 550 555 560 

Asn Ala Gly Ala Gly lie Ser Val Thr Pro Thr Glu lie Ser Val Asp 
565 570 575 

Ala Lys Ser Gly Asn Val Thr Ala Pro Thr Tyr Asn lie Gly Val Lys 
580 585 590 

Thr Thr Glu Leu Asn Ser Asp Gly Thr Ser Asp Lys Phe Ser Val Lys 
595 600 605 

Gly Ser Gly Thr Asn Asn Ser Leu Val Thr Ala Glu His Leu Ala Ser 
610 615 620 

Tyr Leu Asn Glu Val Asn Arg Thr Ala Asp Ser Ala Leu Gin Ser Phe 
625 630 635 640 
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Thr Val Lys Glu Glu Asp Asp Asp Asp Ala Asn Ala lie Thr Val Ala 
645 650 655 

Lys Asp Thr Thr Lys Asn Ala Gly Ala Val Ser lie Leu Lys Leu Lys 
660 665 670 

Gly Lys Asn Gly Leu Thr Val Ala Thr Lys Lys Asp Gly Thr Val Thr 
675 680 685 

Phe Gly Leu Ser Gin Asp Ser Gly Leu Thr lie Gly Lys Ser Thr Leu 
690 695 700 

Asn Asn Asp Gly Leu Thr Val Lys Asp Thr Asn Glu Gin lie Gin Val 
705 710 715 720 

Gly Ala Asn Gly lie Lys Phe Thr Asn Val Asn Gly Ser Asn Pro Gly 
725 730 735 

Thr Gly lie Ala Asn Thr Ala Arg lie Thr Arg Asp Lys lie Gly Phe 
740 745 750 

Ala Gly Ser Asp Gly Ala Val Asp Thr Asn Lys Pro Tyr Leu Asp Gin 
755 760 765 

Asp Lys Leu Gin Val Gly Asn Val Lys lie Thr Asn Thr Gly lie Asn 

770 775 780 

Ala Gly Gly Lys Ala lie Thr Gly Leu Ser Pro Thr Leu Pro Ser lie 
785 790 795 800 

Ala Asp Gin ser Ser Arg Asn lie Glu Leu Gly Asn Thr lie Gin Asp 
805 810 815 

Lys A'sp Lys Ser Asn Ala Ala Ser lie Asn Asp lie Leu Asn Thr Gly 
820 825 830 

Phe Asn Leu Lys Asn Asn Asn Asn Pro lie Asp Phe Val Ser Thr Tyr 
835 840 845 

Asp lie Val Asp Phe Ala Asn Gly Asn Ala Thr Thr Ala Thr Val Thr 
850 855 860 

His Asp Thr Ala Asn Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val 
865 870 875 880 

Asp Asp Thr Thr lie His Leu Thr Gly Thr Asp Asp Asn Lys Lys Leu 
885 890 895 

Gly Val Lys Thr Thr Lys Leu Asn Lys Thr Ser Ala Asn Gly Asn Thr 
900 905 910 

Ala Thr Asn Phe Asn Val Asn Ser Ser Asp Glu Asp Ala Leu Val Asn 
915 920 925 

Ala Lys Asp lie Ala Glu Asn Leu Asn Thr Leu Ala Lys Glu lie His 
930 935 940 

Thr Thr Lys Gly Thr Ala Asp Thr Ala Leu Gin Thr Phe Thr Val Lys 
945 950 955 960 
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Lys Val Asp Glu Asn Asn Asn Ala Asp Asp Ala Asn Ala lie Thr Val 
965 970 975 

Gly Gin Lys Asn Ala Asn Asn Gin Val Asn Thr Leu Thr Leu Lys Gly 
980 985 990 

Glu Asn Gly Leu Asn lie Lys Thr Asp Lys Asn Gly Thr Val Thr Phe 
995 1000 1005 

Gly lie Asn Thr Thr Ser Gly Leu Lys Ala Gly Lys Ser Thr Leu Asn 
1010 1015 1020 

Asp Gly Gly Leu Ser lie Lys Asn Pro Thr Gly Ser Glu Gin lie Gin 
1025 1030 1035 1040 

Val Gly Ala Asp Gly Val Lys Phe Ala Lys Val Asn Asn Asn Gly Val 
1045 1050 1055 

Val Gly Ala Gly lie Asp Gly Thr Thr Arg lie Thr Arg Asp Glu lie 
1060 1065 1070 

Gly Phe Thr Gly Thr Asn Gly Ser Leu Asp Lys Ser Lys Pro His Leu 
1075 1080 1085 

Ser Lys Asp Gly lie Asn Ala Gly Gly Lys Lys lie Thr Asn lie Gin 
1090 1095 1100 

Ser Gly Glu lie Ala Gin Asn Ser His Asp Ala Val Thr Gly Gly Lys 
1105 1110 1115 1120 

lie Tyr Asp Leu Lys Thr Glu Leu Glu Asn Lys lie Ser Ser Thr Ala 
1125 1130 1135 

Lys Thr Ala Gin Asn Ser Leu His Glu Phe Ser Val Ala Asp Glu Gin 
1140 1145 1150 

Gly Asn Asn Phe Thr Val Ser Asn Pro Tyr Ser Ser Tyr Asp Thr Ser 
1155 1160 1165 

Lys Thr Ser Asp Val lie Thr Phe Ala Gly Glu Asn Gly lie Thr Thr 
1170 1175 1180 

Lys Val Asn Lys Gly Val Val Arg Val Gly lie Asp Gin Thr Lys Gly 
1185 1190 1195 1200 

Leu Thr Thr Pro Lys Leu Thr Val Gly Asn Asn Asn Gly Lys Gly lie 
1205 1210 1215 

Val lie Asp Ser Gin Asn Gly Gin Asn Thr lie Thr Gly Leu Ser Asn 
1220 1225 1230 

Thr Leu Ala Asn Val Thr Asn Asp Lys Gly Ser Val Arg Thr Thr Glu 
1235 1240 1245 

Gin Gly Asn lie lie Lys Asp Glu Asp Lys Thr Arg Ala Ala Ser lie 
1250 » 1255 1260 
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Val Asp Val Leu Ser Ala Gly Phe Asn Leu Gin Gly Asn Gly Glu Ala 
1265 1270 1275 1280 

Val Asp Phe Val Ser Thr Tyr Asp Thr Val Asn Phe Ala Asp Gly Asn 
1285 1290 1295 

Ala Thr Thr Ala Lys Val Thr Tyr Asp Asp Thr Ser Lys Thr Ser Lys 
1300 1305 1310 

Val Val Tyr Asp Val Asn Val Asp Asp Thr Thr lie Glu Val Lys Asp 
1315 1320 1325 

• Lys Lys Leu Gly Val Lys Thr Thr Thr Leu Thr Ser Thr Gly Thr Gly 
1330 1335 1340 

Ala Asn Lys Phe Ala Leu Ser Asn Gin Ala Thr Gly Asp Ala Leu Val 
1345 1350 1355 1360 

Lys Ala Ser Asp lie Val Ala His Leu Asn Thr Leu Ser Gly Asp lie 
1365 1370 1375 

Gin Thr Ala Lys Gly Ala Ser Gin Ala Asn Asn Ser Ala Gly Tyr Val 
1380 1385 1390 

Asp Ala Asp Gly Asn Lys Val lie Tyr Asp Ser Thr Asp Asn Lys Tyr 
1395 1400 . 1405 

Tyr Gin Ala Lys Asn Asp Gly Thr Val Asp Lys Thr Lys Glu Val Ala 
1410 1415 1420. 

Lys Asp Lys Leu Val Ala Gin Ala Gin Thr Pro Asp Gly Thr Leu Ala 
1425 1430 1435 1440 

Gin Met Asn Val Lys Ser Val lie Asn Lys Glu Gin Val Asn Asp Ala 
1445 1450 1455 

Asn Lys Lys Gin Gly He Asn Glu Asp Asn Ala Phe Val Lys Gly Leu 
1460 1465 1470 

Glu Lys Ala Ala Ser Asp Asn Lys Thr Lys Asn Ala Ala Val Thr Val 
1475 1480 1485 

Gly Asp Leu Asn Ala Val Ala Gin Thr Pro Leu Thr Phe Ala Gly Asp 
1490 1495 1500 

Thr Gly Thr Thr Ala Lys Lys Leu Gly Glu Thr Leu Thr He Lys Gly 
1505 1510 1515 1520 

Gly Gin Thr A.sp Thr Asn Lys Leu Thr Asp Asn Asn lie Gly Val Val 
1525 1530 1535 

Ala Gly Thr Asp Gly Phe Thr Val Lys Leu Ala Lys Asp Leu Thr Asn 
1540 1545 1550 

Leu Asn Ser Val Asn Ala Gly Gly Thr Lys lie Asp Asp Lys Gly Val 
1555 1560 1565 



Ser Phe Val Asp Ser Ser Gly Gin Ala Lys Ala Asn Thr Pro Val Leu 
1570 1575 1580 
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Ser Ala Asn Gly Leu Asp Leu Gly Gly Lys Val lie Ser Asn Val Gly 
1585 1590 1595 1600 

Lys Gly Thr Lys Asp Thr Asp Ala Ala Asn Val Gin Gin Leu Asn Glu 
1605 1610 1615 

Val Arg Asn Leu Leu Gly Leu Gly Asn Ala Gly Asn Asp Asn Ala Asp 
1620 1625 1630 

Gly Asn Gin Val Asn lie Ala Asp lie Lys Lys Asp Pro Asn Ser Gly 
1635 1640 1645 

Ser Ser Ser Asn Arg Thr Val lie Lys Ala Gly Thr Val Leu Gly Gly 
1650 1655 1660 

Lys Gly Asn Asn Asp Thr Glu Lys Leu Ala Thr Gly Gly lie Gin Val 
1665 1670 1675 1680 

Gly Val Asp Lys Asp Gly Asn Ala Asn Gly Asp Leu Ser Asn Val Trp 
1685 1690 1695 

Val Lys Thr Gin Lys Asp Gly Ser Lys Lys Ala Leu Leu Ala Thr Tyr 
1700 1705 1710 

Asn Ala Ala Gly Gin Thr Asn Tyr Leu Thr Asn Asn Pro Ala Glu Ala 
1715 1720 1725 

lie Asp Arg lie Asn Glu Gin Gly lie Arg Phe Phe His Val Asn Asp 
1730 1735 1740 

Gly Asn Gin Glu Pro Val Val Gin Gly Arg Asn Gly lie Asp Ser Ser 
1745 1750 1755 1760 

Ala Ser Gly Lys His Ser Val Ala lie Gly Phe Gin Ala Lys Ala Asp 
1765 1770 1775 

Gly Glu Ala Ala Val Ala lie Gly Arg Gin Thr Gin Ala Gly Asn Gin 
1780 1785 1790 

Ser lie Ala lie Gly Asp Asn Ala Gin Ala Thr Gly Asp Gin Ser lie 
1795 1800 1805 

Ala lie Gly Thr Gly Asn Val Val Ala Gly Lys His Ser Gly Ala lie 
1810 1815 1820 

Gly Asp Pro Ser Thr Val Lys Ala Asp Asn Ser Tyr Ser Val Gly Asn 
1825 1830 1835 1840 

Asn Asn Gin Phe Thr Asp Ala Thr Gin Thr Asp Val Phe Gly Val Gly 
1845 1850 1855 

Asn Asn lie Thr Val Thr Glu Ser Asn Ser Val Ala Leu Gly Ser Asn 
1860 1865 1870 



Ser Ala lie Ser Ala Gly 
1875 



Thr His Ala Gly Thr 
1880 



Gin Ala Lys Lys Ser 
1885 
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Asp Gly Thr Ala Gly Thr Thr Thr Thr Ala Gly Ala Thr Gly Thr Val 
1890 1895 1900 

Lys Gly Phe Ala Gly Gin Thr Ala Val Gly Ala Val Ser Val Gly Ala 
1905 1910 1915 1920 

Ser Gly Ala Glu Arg Arg lie Gin Asn Val Ala Ala Gly Glu Val Ser 
1925 1930 1935 

Ala Thr Ser Thr Asp Ala Val Asn Gly Ser Gin Leu Tyr Lys Ala Thr 
1940 1945 1950 

Gin Ser lie Ala Asn Ala Thr Asn Glu Leu Asp His Arg lie His Gin 
1955 1960 1965 

Asn Glu Asn Lys Ala Asn Ala Gly lie Ser Ser Ala Met Ala Met Ala 
1970 1975 1980 

Ser Met Pro Gin Ala Tyr lie Pro Gly Arg Ser Met Val Thr Gly Gly 
1985 1990 1995 2000 

lie Ala Thr His Asn Gly Gin Gly Ala Val Ala Val Gly Leu Ser Lys 
2005 2010 2015 

Leu Ser Asp Asn Gly Gin Trp Val Phe Lys lie Asn Gly Ser Ala Asp 
2020 2025 2030 

Thr Gin Gly His Val Gly Ala Ala Val Gly Ala Gly Phe His Phe 
2035 2040 2045 



<210> 5 
<211> 6972 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 5 

ccatggatat 

catatctgta 

aatactgttg 

cattgcgccc 

atcagaatgg 

atttgatata 

taatggtagg 

tgaatgacga 

ccctaattat 

catgaatcac 

agagtacgcc 

tgtatgcact 

gctcagtggc 

aaaccagcca 

tgaaaatgct 

caatggaagc 

cggtggtgat 

tttgcttgat 

taacggccat 

acgcacaacc 

tcatttttcc 

gggtcttgcc 



gggcaggtgt 
cgatttgaca 
ccatcattac 
ctttatgtgt 
tgatgctata 
ttttgaaact 
ctttttgtaa 
tcccaatcac 
ttcaatcaaa 
atctataaag 
aaatcccaca 
ctgagctttg 
agtgcttatg 
agacgctcag 
aacgcacagg 
agtttggata 
gtaaaggcta 
cagcatggta 
gcagtattaa 
gcaagcggac 
aacgcctttg 
gccacagccg 



gctcgcctgc 
tgtgatatga 
cataatttag 
atcatatgaa 
tgatgatgcc 
aatctattga 
aaatcacatc 
cagattcatt 
tgcctatgtc 
tcatctttaa 
gcacgggggg 
cccgtattgc 
ctcaaaaaaa 
gcactgccaa 
gcggtcaagc 
agataggtac 
gtggtgatgc 
atcctaaaca 
aagaaatacg 
acgccagtac 
gtacacgggc 
agggccaatc 



cgtatgatgg 
tttaacatgt 
taacgcattt 
tagaatatta 
tacgagttga 
cttaaatcac 
gcaatattgt 
caagtgatgt 
agcatgtatc 
caaagccaca 
gggtagctgt 
cgcgctcgct 
agataccaaa 
ggcggacggt 
catcgccatc 
cgatgctacg 
ctcgattgcc 
tccgaaaggt 
aagctcaaag 
tgcagtggga 
aacagctaaa 
tacaatcgct 



cgatgacacc 
gacatgattt 
agtaacgcat 
tgattgtatc 
tttgggttaa 
catatggtta 
tctactgtta 
gtttgtatac 
atttttttaa 
ggcacattta 
gctacagggc 
gtcctcgtga 
catatcgcaa 
gatcgagcca 
ggtagtagta 
ggtcaagagt 
atcggtagtg 
actctgatta 
gataatgatg 
gccatgtcat 
agtgcctatt 
attggttctg 



ccatttgccc 
aacattgttt 
ttgtaaaaat 
tgattattgt 
tcactctatg 
taatttagca 
ctaccatgct 
gcaccattta 
ggtaaaccac 
tggcagtggc 
aagttggcag 
tcggtgcaac 
ttggtgaaca 
ttgctattgg 
ataaaactgt 
ccatcgccat 
atgacttaca 
acgatcttat 
taaaatatag 
atgcacaggg 
ccttggcagt 
atgcaacatc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

72 0 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 
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tagctcgttg ggagcgatag cccttggtgc 
tgccctaggt caaggttctg ttgtcactca 
accaaatacc caggcactag accccaagtt 
actttccatt ggtagtaact ctatcaaacg 
taaaaccgat gcggtcaatg tggcacagct 
tagaattact tttcagggtg atgataacag 
tttaactatt aaaggtggtg cagagaccaa 
aaaagaggct gataatagtg gtctgaaagt 
tgaggtgaat acaactacat taaatgccac 
tactacagct gaattattga gtgatagttt 
aagcacaagc aaaaccgtct atggcgttaa 
aacagcagca atcggcacta ctcgtattac 
tgatgttgat gaaaaacaag caccatattt 
tgcaattacc atagacaatg gcattgatgc 
aggtagcagt gctaacgatg cggttaccat 
aaacgcaggc gctggcatca gtgtcacacc 
caatgttacc gccccaactt acaacattgg 
cactagtgat aaatttagtg ttaagggtag 
acatttggca agctatctaa atgaagtcaa 
taccgttaaa gaagaagacg atgatgacgc 
aaaaaatgcc ggcgcagtca gcatcttaaa 
taccaaaaaa gatggtacgg ttacctttgg 
caaaagcacc ctaaacaacg atggcttgac 
cggtgctaat ggcattaaat ttactaatgt 
aaataccgct cgcattacca gagataaaat 
tacaaacaaa ccttatcttg atcaagacaa 
cactggcatt aacgcaggtg gtaaagccat 
tgccgatcaa agtagccgca acatagaact 
caacgctgcc agcattaatg atatattaaa 
ccccattgac tttgtctcca cttatgacat 
cgccacagta acccatgata ccgctaacaa 
ggatgataca accattcatc taacaggcac 
caccaaactg aacaaaacaa gtgctaatgg 
tagtgatgaa gatgcccttg ttaacgccaa 
caaggaaatt cacaccacca aaggcacagc 
aaaggtagat gaaaataata atgctgatga 
cgcaaataat caagtcaaca ccctaacact 
cgacaaaaat ggtacggtta cctttggcat 
aagcacccta aacgacggtg gcttgtctat 
agtcggtgct gatggcgtga agtttgccaa 
cattgatggc acaactcgca ttaccagaga 
acttgataaa agcaaacccc acctaagcaa 
taccaacatt caatcaggtg agattgccca 
gatttatgat ttaaaaaccg aacttgaaaa 
aaactcatta cacgaattct cagtagcaga 
cccttactcc agttatgaca cctcaaagac 
cggcattacc accaaggtaa ataaaggtgt 
cttaaccacg cctaagctga ccgtgggtaa 
ccaaaatggt caaaatacca tcacaggact 
taaaggtagc gtacgcacca cagaacaggg 
tgccgccagc attgttgatg tgctaagcgc 
ggttgacttt gtctccactt atgacaccgt 
taaggtgacc tatgatgaca caagcaaaac 
tgatacaacc attgaagtta aagataaaaa 
tactggcaca ggtgctaata aatttgccct 
caaggccagt gatatcgttg ctcatctaaa 
aggggcaagc caagcgaaca actcagcagg 
ctatgacagt accgataaca agtactatca 
caaagaagtt gccaaagaca aactggtcgc 



aggtactcgt gctcagctac agggcagtat 13 80 
gagtgataat aattctagac cggcctatac 144 0 
tcaagccacc aataatacga aggcgggtcc 1500 
taaaatcatc aatgtcggtg caggtgttaa 1560 
agaagcggtg gtgaagtggg ctaaggagcg 162 0 
tactgacgta aaaataggtt tggataatac 1680 
cgcattaacc gataataata tcggtgtggt 1740 
taaacttgct aaaactttaa acaatcttac 1800 
aaccacagtt aaggtaggta gtagtagtag 1860 
aacctttacc cagcccaata caggcagtca 1920 
tggggtgaag tttactaata atgcagaaac 1980 
cagagataaa attggctttg ctcgagatgg 2 04 0 
ggataaaaaa caacttaaag tgggtagtgt 2100 
aggtaataaa aagatcagta atcttgccaa 2160 
cgaacagctc aaagccgcca agcctacttt 2220 
tactgaaata tcagttgatg ctaagagtgg 22 80 
cgtgaaaacc accgagctta acagtgatgg 2 34 0 
tggtacgaac aatagcttag ttaccgccga 24 00 
tcgaacggct gacagtgctc tacaaagctt 2460 
caacgctatc accgtggcta aagatacgac 2520 
actcaaaggt aaaaacggtc taacggttgc 2580 
gcttagccaa gatagcggtc tgaccattgg 264 0 
tgttaaagat accaacgaac aaatccaagt 2700 
gaatggtagt aatccaggta ctggcattgc 2760 
tggctttgct ggttctgatg gtgcagttga 2820 
gctacaagtt ggcaatgtta agattaccaa 2 880 
cacagggctg tccccaacac tgcctagcat 2940 
gggcaataca atccaagaca aagacaaatc 3000 
tacaggcttt aacctaaaaa ataataacaa 3 060 
tgttgacttt gccaatggca atgccaccac 312 0 
aaccagtaaa gtggtatatg atgtgaatgt 3180 
tgatgacaat aaaaaacttg gcgtcaaaac 3240 
taatacagca actaacttta atgttaactc 33 00 
agacatcgcc gaaaatctaa acaccctagc 3360 
agacaccgcc ctacaaacct ttaccgttaa 3420 
cgccaacgcc atcaccgtgg gtcaaaagaa 3480 
caaaggtgaa aacggtctta atattaaaac 3540 
taacaccaca agcgg.tctta aagccggcaa 3600 
taaaaacccc actggtagcg aacaaatcca 3660 
ggttaataat aatggtgttg taggtgctgg 3720 
tgaaattggc tttactggga ctaatggctc 3780 
agacggcatt aacgcaggtg gtaaaaagat 3 840 
aaacagccat gatgctgtga caggcggcaa 3 900 
caaaatcagc agtactgcca aaacagcaca 3 960 
tgaacaaggt aataacttta cggttagtaa 402 0 
ctctgatgtc atcacctttg caggtgaaaa 4080 
ggtgcgtgtg ggcattgacc aaaccaaagg 4140 
taataatggc aaaggcattg tcattgacag 4200 
aagcaacact ctagctaatg ttaccaatga 4260 
caatataatc aaagacgaag acaaaacccg 432 0 
aggctttaac ttgcaaggca atggtgaagc 4380 
caactttgcc gatggcaatg ccaccaccgc 444 0 
cagtaaagtg gtctatgatg tcaatgtgga 4500 
acttggcgta aaaaccacca cattgaccag 4560 
aagcaatcaa gctactggcg atgcgcttgt 4620 
caccttatct ggcgacatcc aaactgccaa 4680 
ctatgtggat gctgatggca ataaggtcat 4740 
agccaaaaat gatggcacag ttgataaaac 4800 
ccaagcccaa accccagatg gcacattggc 4 860 
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tcaaatgaat gtcaaatcag tcattaacaa 
aggcatcaat gaagacaacg cctttgttaa 
aaccaaaaac gccgcagtaa ctgtgggtga 
ctttgcaggg gatacaggca caacggctaa 
tgggcaaaca gacaccaata agctaaccga 
tggcttcact gtcaaacttg ccaaagacct 
caccaaaatt gatgacaaag gcgtgtcttt 
cacccctgtg ctaagtgcca atgggctgga 
caaaggcaca aaagataccg acgctgccaa 
gttgggtctt ggtaatgctg gtaatgataa 
catcaaaaaa gacccaaatt caggttcatc 
ggtacttggc ggtaaaggta ataacgatac 
gggcgtggat aaagacggca acgctaacgg 
aaaagatggc agcaaaaaag ccctgctcgc 
tttgaccaac aaccccgcag aagccattga 
ccatgtcaac gatggcaatc aagagcctgt 
tgcctcaggc aagcactcag tggcgatagg 
cgttgccata ggcagacaaa cccaagcagg 
acaagccacg ggcgatcaat ccatcgccat 
ctctggtgcc atcggcgacc caagcactgt 
taacaaccag tttaccgatg ccactcaaac 
cgtgaccgaa agtaactcgg ttgccttagg 
cgcaggcaca caagccaaaa aatctgacgg 
aaccggtacg gttaaaggct ttgctggaca 
ctcaggtgct gaacgccgta tccaaaatgt 
cgatgcggtc aatggtagcc agttgtacaa 
tgagcttgac catcgtatcc accaaaacga 
gatggcgatg gcgtccatgc cacaagccta 
tattgccacc cacaacggtc aaggtgcggt 
tggtcaatgg gtatttaaaa tcaatggttc 
agttggtgca ggttttcact tttaagccat 
tcaccatagt tgtataaaac agcatcagca 
atcacttaaa ccattttacc gctcaagtga 
atcataggta aacttattga gtaaatttta 
gtgccattga ccaaaaaatg accgatttat 
ctgcaggtcg ac 



agaacaagta aatgatgcca ataaaaagca 4920 
aggacttgaa aaagccgctt ctgataacaa 4980 
tttaaatgcc gttgcccaaa caccgctgac 504 0 
aaaactgggc gagactttga ccatcaaagg 5100 
taataacatc ggtgtggtag caggtactga 5160 
aaccaatctt aacagcgtta atgcaggtgg 522 0 
tgtagactca agcggtcaag ccaaagcaaa 5280 
cctgggtggc aaggtcatca gtaatgtggg 5340 
tgtacaacag ttaaacgaag tacgcaactt 5400 
cgctgacggc aatcaggtaa acattgccga 5460 
atctaaccgc actgtcatca aagcaggcac 5520 
cgaaaaactt gccactggtg gtatacaagt 55 80 
cgatttaagc aatgtttggg tcaaaaccca 5640 
cacttataac gccgcaggtc agaccaacta 5700 
cagaataaat gaacaaggta tccgcttctt 5760 
ggtacaaggg cgtaacggca ttgactcaag 5 82 0 
tttccaggcc aaggcagatg gtgaagccgc 58 80 
caaccaatcc atcgccatcg gtgataacgc 594 0 
cggtacaggc aatgtggtag caggtaagca 6000 
taaggctgat aacagttaca gtgtgggtaa 6060 
cgatgtcttt ggtgtgggca ataacatcac 612 0 
ttcaaactct gccatcagtg caggcacaca 6180 
cacagcaggt acaaccacca cagcaggtgc 624 0 
aacggcggtt ggtgcggtct ccgtgggtgc 6300 
ggcagcaggt gaggtcagtg ccaccagcac 6360 
agccacccaa agcattgcca acgcaaccaa 642 0 
aaataaggcc aatgcaggga tttcatcagc 6480 
cattcctggc agatccatgg ttaccggggg 654 0 
ggcagtggga ctgtcgaagc tgtcggataa 6600 
agccgatacc caaggccatg taggggcggc 6660 
aaatcgcaag attttactta aaaatcaatc 6720 
tcagtcatat tactgatgct gatgtttttt 6780 
ttctctttca ccatgaccaa atcgccattg 6840 
tcaatgtagt tgttagatat ggttaaaatt 6900 
cccgaaaatt tctgattatg atccgttgac 6960 

6972 



<210> 6 
<211> 6141 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 6 

atgaatcaca tctataaagt catctttaac aaagccacag gcacatttat ggcagtggca 60 
gagtacgcca aatcccacag cacggggggg ggtagctgtg ctacagggca agttggcagt 120 
gtatgcactc tgagctttgc ccgtattgcc gcgctcgctg tcctcgtgat cggtgcaacg 180 
ctcagtggca gtgcttatgc tcaaaaaaaa gataccaaac atatcgcaat tggtgaacaa 240 
aaccagccaa gacgctcagg cactgccaag gcggacggtg atcgagccat tgctattggt 3 00 
gaaaatgcta acgcacaggg cggtcaagcc atcgccatcg gtagtagtaa taaaactgtc 360 
aatggaagca gtttggataa gataggtacc gatgctacgg gtcaagagtc catcgccatc 420 
ggtggtgatg taaaggctag tggtgatgcc tcgattgcca tcggtagtga tgacttacat 480 
ttgcttgatc agcatggtaa tcctaaacat ccgaaaggta ctctgattaa cgatcttatt 540 
aacggccatg cagtattaaa agaaatacga agctcaaagg ataatgatgt aaaatataga 600 
cgcacaaccg caagcggaca cgccagtact gcagtgggag ccatgtcata tgcacagggt 660 
catttttcca acgcctttgg tacacgggca acagctaaaa gtgcctattc cttggcagtg 720 
ggtcttgccg ccacagccga gggccaatct acaatcgcta ttggttctga tgcaacatct 780 
agctcgttgg gagcgatagc ccttggtgca ggtactcgtg ctcagctaca gggcagtatt 840 
gccctaggtc aaggttctgt tgtcactcag agtgataata attctagacc ggcctataca 900 
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ccaaataccc aggcactaga ccccaagttt 
ctttccattg gtagtaactc tatcaaacgt 
aaaaccgatg cggtcaatgt ggcacagcta 
agaattactt ttcagggtga tgataacagt 
ttaactatta aaggtggtgc agagaccaac 
aaagaggctg ataatagtgg tctgaaagtt 
gaggtgaata caactacatt aaatgccaca 
actacagctg aattattgag tgatagttta 
agcacaagca aaaccgtcta tggcgttaat 
acagcagcaa tcggcactac tcgtattacc 
gatgttgatg aaaaacaagc accatatttg 
gcaattacca tagacaatgg cattgatgca 
ggtagcagtg ctaacgatgc ggttaccatc 
aacgcaggcg ctggcatcag tgtcacacct 
aatgttaccg ccccaactta caacattggc 
actagtgata aatttagtgt taagggtagt 
catttggcaa gctatctaaa tgaagtcaat 
accgttaaag aagaagacga tgatgacgcc 
aaaaatgccg gcgcagtcag catcttaaaa 
accaaaaaag atggtacggt tacctttggg 
aaaagcaccc taaacaacga tggcttgact 
ggtgctaatg gcattaaatt tactaatgtg 
aataccgctc gcattaccag agataaaatt 
acaaacaaac cttatcttga tcaagacaag 
actggcatta acgcaggtgg taaagccatc 
gccgatcaaa gtagccgcaa catagaactg 
aacgctgcca gcattaatga tatattaaat 
cccattgact ttgtctccac ttatgacatt 
gccacagtaa cccatgatac cgctaacaaa 
gatgatacaa ccattcatct aacaggcact 
accaaactga acaaaacaag tgctaatggt 
agtgatgaag atgcccttgt taacgccaaa 
aaggaaattc acaccaccaa aggcacagca 
aaggtagatg aaaataataa tgctgatgac 
gcaaataatc aagtcaacac cctaacactc 
gacaaaaatg gtacggttac ctttggcatt 
agcaccctaa acgacggtgg cttgtctatt 
gtcggtgctg atggcgtgaa gtttgccaag 
attgatggca caactcgcat taccagagat 
cttgataaaa gcaaacccca cctaagcaaa 
accaacattc aatcaggtga gattgcccaa 
atttatgatt taaaaaccga acttgaaaac 
aactcattac acgaattctc agtagcagat 
ccttactcca gttatgacac ctcaaagacc 
ggcattacca ccaaggtaaa taaaggtgtg 
ttaaccacgc ctaagctgac cgtgggtaat 
caaaatggtc aaaataccat cacaggacta 
aaaggtagcg tacgcaccac agaacagggc 
gccgccagca ttgttgatgt gctaagcgca 
gttgactttg tctccactta tgacaccgtc 
aaggtgacct atgatgacac aagcaaaacc 
gatacaacca ttgaagttaa agataaaaaa 
actggcacag gtgctaataa atttgcccta 
aaggccagtg atatcgttgc tcatctaaac 
ggggcaagcc aagcgaacaa ctcagcaggc 
tatgacagta ccgataacaa gtactatcaa 
aaagaagttg ccaaagacaa actggtcgcc 
caaatgaatg tcaaatcagt cattaacaaa 
ggcatcaatg aagacaacgc ctttgttaaa 



caagccacca ataatacgaa ggcgggtcca 960 
aaaatcatca atgtcggtgc aggtgttaat 1020 
gaagcggtgg tgaagtgggc taaggagcgt 1080 
actgacgtaa aaataggttt ggataatact 114 0 
gcattaaccg ataataatat cggtgtggta 12 00 
aaacttgcta aaactttaaa caatcttact 1260 
accacagtta aggtaggtag tagtagtagt 1320 
acctttaccc agcccaatac aggcagtcaa 13 80 
ggggtgaagt ttactaataa tgcagaaaca 144 0 
agagataaaa ttggctttgc tcgagatggt 1500 
gataaaaaac aacttaaagt gggtagtgtt 1560 
ggtaataaaa agatcagtaa tcttgccaaa 1620 
gaacagctca aagccgccaa gcctacttta 1680 
actgaaatat cagttgatgc taagagtggc 1740 
gtgaaaacca ccgagcttaa cagtgatggc 18 00 
ggtacgaaca atagcttagt taccgccgaa 1860 
cgaacggctg acagtgctct acaaagcttt 192 0 
aacgctatca ccgtggctaa agatacgaca 1980 
ctcaaaggta aaaacggtct aacggttgct 2 04 0 
cttagccaag atagcggtct gaccattggc 2100 
gttaaagata ccaacgaaca aatccaagtc 2160 
aatggtagta atccaggtac tggcattgca 2 22 0 
ggctttgctg gttctgatgg tgcagttgat 22 80 
ctacaagttg gcaatgttaa gattaccaac 2 34 0 
acagggctgt ccccaacact gcctagcatt 24 00 
ggcaatacaa tccaagacaa agacaaatcc 2460 
acaggcttta acctaaaaaa taataacaac 252 0 
gttgactttg ccaatggcaa tgccaccacc 2580 
accagtaaag tggtatatga tgtgaatgtg 2 64 0 
gatgacaata aaaaacttgg cgtcaaaacc 2700 
aatacagcaa ctaactttaa tgttaactct 2760 
gacatcgccg aaaatctaaa caccctagcc 2820 
gacaccgccc tacaaacctt taccgttaaa 2880 
gccaacgcca tcaccgtggg tcaaaagaac 294 0 
aaaggtgaaa acggtcttaa tattaaaacc 3 000 
aacaccacaa gcggtcttaa agccggcaaa 3060 
aaaaacccca ctggtagcga acaaatccaa 3120 
gttaataata atggtgttgt aggtgctggc 3180 
gaaattggct ttactgggac taatggctca 3240 
gacggcatta acgcaggtgg taaaaagatt 3300 
aacagccatg atgctgtgac aggcggcaag 3360 
aaaatcagca gtactgccaa aacagcacaa 3420 
gaacaaggta ataactttac ggttagtaac 34 8 0 
tctgatgtca tcacctttgc aggtgaaaac 3 54 0 
gtgcgtgtgg gcattgacca aaccaaaggc 3600 
aataatggca aaggcattgt cattgacagc 3 660 
agcaacactc tagctaatgt taccaatgat 3720 
aatataatca aagacgaaga caaaacccgt 37 80 
ggctttaact tgcaaggcaa tggtgaagcg 3 84 0 
aactttgccg atggcaatgc caccaccgct 3 900 
agtaaagtgg tctatgatgt caatgtggat 3 960 
cttggcgtaa aaaccaccac attgaccagt 4020 
agcaatcaag ctactggcga tgcgcttgtc 4 080 
accttatctg gcgacatcca aactgccaaa 4140 
tatgtggatg ctgatggcaa taaggtcatc 42 00 
gccaaaaatg atggcacagt tgataaaacc 4260 
caagcccaaa ccccagatgg cacattggct 4320 
gaacaagtaa atgatgccaa taaaaagcaa 4380 
ggacttgaaa aagccgcttc tgataacaaa 444 0 
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accaaaaacg 
tttgcagggg 
gggcaaacag 
ggcttcactg 
accaaaattg 
acccctgtgc 
aaaggcacaa 
ttgggtcttg 
atcaaaaaag 
gtacttggcg 
ggcgtggata 
aaagatggca 
ttgaccaaca 
catgtcaacg 
gcctcaggca 
gttgccatag 
caagccacgg 
tctggtgcca 
aacaaccagt 
gtgaccgaaa 
gcaggcacac 
accggtacgg 
tcaggtgctg 
gatgcggtca 
gagcttgacc 
atggcgatgg 
attgccaccc 
ggtcaatggg 
gttggtgcag 



ccgcagtaac 
atacaggcac 
acaccaataa 
tcaaacttgc 
atgacaaagg 
taagtgccaa 
aagataccga 
gtaatgctgg 
acccaaattc 
gtaaaggtaa 
aagacggcaa 
gcaaaaaagc 
accccgcaga 
atggcaatca 
agcactcagt 
gcagacaaac 
gcgatcaatc 
tcggcgaccc 
ttaccgatgc 
gtaactcggt 
aagccaaaaa 
ttaaaggctt 
aacgccgtat 
atggtagcca 
atcgtatcca 
cgtccatgcc 
acaacggtca 
tatttaaaat 
gttttcactt 



tgtgggtgat 
aacggctaaa 
gctaaccgat 
caaagaccta 
cgtgtctttt 
tgggctggac 
cgctgccaat 
taatgataac 
aggttcatca 
taacgatacc 
cgctaacggc 
cctgctcgcc 
agccattgac 
agagcctgtg 
ggcgataggt 
ccaagcaggc 
catcgccatc 
aagcactgtt 
cactcaaacc 
tgccttaggt 
atctgacggc 
tgctggacaa 
ccaaaatgtg 
gttgtacaaa 
ccaaaacgaa 
acaagcctac 
aggtgcggtg 
caatggttca 
t 



ttaaatgccg 
aaactgggcg 
aataacatcg 
accaatctta 
gtagactcaa 
ctgggtggca 
gtacaacagt 
gctgacggca 
tctaaccgca 
gaaaaacttg 
gatttaagca 
acttataacg 
agaataaatg 
gtacaagggc 
ttccaggcca 
aaccaatcca 
ggtacaggca 
aaggctgata 
gatgtctttg 
tcaaactctg 
acagcaggta 
acggcggttg 
gcagcaggtg 
gccacccaaa 
aataaggcca 
attcctggca 
gcagtgggac 
gccgataccc 



ttgcccaaac 
agactttgac 
gtgtggtagc 
acagcgttaa 
gcggtcaagc 
aggtcatcag 
taaacgaagt 
atcaggtaaa 
ctgtcatcaa 
ccactggtgg 
atgtttgggt 
ccgcaggtca 
aacaaggtat 
gtaacggcat 
aggcagatgg 
tcgccatcgg 
atgtggtagc 
acagttacag 
gtgtgggcaa 
ccatcagtgc 
caaccaccac 
gtgcggtctc 
aggtcagtgc 
gcattgccaa 
atgcagggat 
gatccatggt 
tgtcgaagct 
aaggccatgt 



accgctgacc 
catcaaaggt 
aggtactgat 
tgcaggtggc 
caaagcaaac 
taatgtgggc 
acgcaacttg 
cattgccgac 
agcaggcacg 
tatacaagtg 
caaaacccaa 
gaccaactat 
ccgcttcttc 
tgactcaagt 
tgaagccgcc 
tgataacgca 
aggtaagcac 
tgtgggtaat 
taacatcacc 
aggcacacac 
agcaggtgca 
cgtgggtgcc 
caccagcacc 
cgcaaccaat 
ttcatcagcg 
taccgggggt 
gtcggataat 
aggggcggca 



4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6141 



<210> 7 
<211> 2047 
<212> PRT 

<213> Moraxella catarrhalis 

<400> 7 

Met Asn His lie Tyr Lys Val lie Phe Asn Lys Ala Thr Gly Thr Phe 
1 5 10 15 

Met Ala Val Ala Glu Tyr Ala Lys Ser His Ser Thr Gly Gly Gly Ser 
20 25 30 

Cys Ala Thr Gly Gin Val Gly Ser Val Cys Thr Leu^Ser Phe Ala Arg 
35 40 45 

lie Ala Ala Leu Ala Val Leu Val lie Gly Ala Thr Leu Ser Gly Ser 
50 55 60 

Ala Tyr Ala Gin Lys Lys Asp Thr Lys His lie Ala lie Gly Glu Gin 
65 70 75 80 

Asn Gin Pro Arg Arg Ser Gly Thr Ala Lys Ala Asp Gly Asp Arg Ala 
85 90 95 



lie Ala lie Gly Glu Asn Ala Asn Ala Gin Gly Gly Gin Ala lie Ala 
100 105 110 
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lie Gly Ser Ser Asn Lys Thr Val Asn Gly Ser Ser Leu Asp Lys He 
115 120 125 

Gly Thr Asp Ala Thr Gly Gin Glu Ser He Ala He Gly Gly Asp Val 
130 135 140 . 

Lys Ala Ser Gly Asp Ala Ser He Ala He Gly Ser Asp Asp Leu His 
145 150 155 160 

Leu Leu Asp Gin His Gly Asn Pro Lys His Pro Lys Gly Thr Leu He 
165 170 175 

Asn Asp Leu He Asn Gly His Ala Val Leu Lys Glu He Arg Ser Ser 
180 185 190 

Lys Asp Asn Asp Val Lys Tyr Arg Arg Thr Thr Ala Ser Gly His Ala 
195 200 205 

Ser Thr Ala Val Gly Ala Met Ser Tyr Ala Gin Gly His Phe Ser Asn 
210 215 220 

Ala Phe Gly Thr Arg Ala Thr Ala Lys Ser Ala Tyr Ser Leu Ala Val 
225 230 235 240 

Gly Leu Ala Ala Thr Ala Glu Gly Gin Ser Thr He Ala He Gly Ser 
245 250 255 

Asp Ala Thr Ser Ser Ser Leu Gly Ala He Ala Leu Gly Ala Gly Thr 
260 265 270 

Arg Ala Gin Leu Gin Gly Ser He Ala Leu Gly Gin Gly Ser Val Val 
275 280 285 

Thr Gin Ser Asp Asn Asn Ser Arg Pro Ala Tyr Thr Pro Asn Thr Gin 
290 295. 300 

Ala Leu Asp Pro Lys Phe Gin Ala Thr Asn Asn Thr Lys Ala Gly Pro 
305 310 315 320 

Leu Ser He Gly Ser Asn Ser He Lys Arg Lys He He Asn Val Gly 
325 330 335 

Ala Gly Val Asn Lys Thr Asp Ala Val Asn Val Ala Gin Leu Glu Ala 
340 345 350 

Val Val Lys Trp Ala Lys Glu Arg Arg He Thr Phe Gin Gly Asp Asp 
355 360 365 - 

Asn Ser Thr Asp Val Lys He Gly Leu Asp Asn Thr Leu Thr He Lys 
370 375 380 

Gly Gly Ala Glu Thr Asn Ala Leu Thr Asp Asn Asn He Gly Val Val 
385 390 395 400 

Lys Glu Ala Asp Asn Ser Gly Leu Lys Val Lys Leu Ala Lys Thr Leu 
405 410 415 

Asn Asn Leu Thr Glu Val Asn Thr Thr Thr Leu Asn Ala Thr Thr Thr 
420. 425 430 
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Val Lys Val Gly Ser Ser Ser Ser Thr Thr Ala Glu Leu Leu Ser Asp 
435 440 445 

Ser Leu Thr Phe Thr Gin Pro Asn Thr Gly Ser Gin Ser Thr Ser Lys 
450 455 460 

Thr Val Tyr Gly Val Asn Gly Val Lys Phe Thr Asn Asn Ala Glu Thr 
465 470 475 480 

Thr Ala Ala lie Gly Thr Thr Arg lie Thr Arg Asp Lys lie Gly Phe 
485 490 495 

Ala Arg Asp Gly Asp Val Asp Glu Lys Gin Ala Pro Tyr Leu Asp Lys 
500 505 510 

Lys Gin Leu Lys Val Gly Ser Val Ala lie Thr lie Asp Asn Gly lie 
515 520 525 

Asp Ala Gly Asn Lys Lys lie Ser Asn Leu Ala Lys Gly Ser Ser Ala 
530 535 540 

Asn Asp Ala Val Thr lie Glu Gin Leu Lys Ala Ala Lys Pro Thr Leu 
545 550 555 560 

Asn Ala Gly Ala Gly lie Ser Val Thr Pro Thr Glu lie Ser Val Asp 
565 570 575 

Ala Lys Ser Gly Asn Val Thr Ala Pro Thr Tyr Asn lie Gly Val Lys 
580 585 590 

Thr Thr Glu Leu Asn Ser Asp Gly Thr Ser Asp Lys Phe Ser Val Lys 
595 600 605 

Gly Ser Gly Thr Asn Asn Ser Leu Val Thr Ala Glu His Leu Ala Ser 
610 615 620 

Tyr Leu Asn Glu Val Asn Arg Thr Ala Asp Ser Ala Leu Gin Ser Phe 
625 630 635 640 

Thr Val Lys Glu Glu Asp Asp Asp Asp Ala Asn Ala lie Thr Val Ala 
645 650 655 

Lys Asp Thr Thr Lys Asn Ala Gly Ala Val Ser lie Leu Lys Leu Lys 
660 665 670 

Gly Lys Asn Gly Leu Thr Val Ala Thr Lys Lys Asp Gly Thr Val Thr 
675 680 685 

Phe Gly Leu Ser Gin Asp Ser Gly Leu Thr lie Gly Lys Ser Thr Leu 
690 695 700 

Asn Asn Asp Gly Leu Thr Val Lys Asp Thr Asn Glu Gin lie Gin Val 
705 710 715 720 

Gly Ala Asn Gly lie Lys Phe Thr Asn Val Asn Gly Ser Asn Pro Gly 
725 . 730 735 
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Thr Gly lie Ala Asn Thr Ala Arg lie Thr Arg Asp Lys lie Gly Phe 
740 745 750 

Ala Gly Ser Asp Gly Ala Val Asp Thr Asn Lys Pro Tyr Leu Asp Gin 
755 760 765 

Asp Lys Leu Gin Val Gly Asn Val Lys lie Thr Asn Thr Gly lie Asn 
770 775 780 

Ala Gly Gly Lys Ala lie Thr Gly Leu Ser Pro Thr Leu Pro Ser lie 
785 790 795 800 

Ala Asp Gin Ser Ser Arg Asn lie Glu Leu Gly Asn Thr lie Gin Asp 
805 810 815 

Lys Asp Lys Ser Asn Ala Ala Ser lie Asn Asp lie Leu Asn Thr Gly 
820 825 830 

Phe Asn Leu Lys Asn Asn Asn Asn Pro lie Asp Phe Val Ser Thr Tyr 
835 840 845 

Asp lie val Asp Phe Ala Asn Gly Asn Ala Thr Thr Ala Thr Val Thr 
850 855 860 

His Asp Thr Ala Asn Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val 
865 870 875 880 

Asp Asp Thr Thr lie His Leu Thr Gly Thr Asp Asp Asn Lys Lys Leu 
885 890 895 

Gly Val Lys Thr Thr Lys Leu Asn Lys Thr Ser Ala Asn Gly Asn Thr 
900 905 910 

Ala Thr Asn Phe Asn Val Asn Ser Ser Asp Glu Asp Ala Leu Val Asn 
915 920 925 

Ala Lys Asp lie Ala Glu Asn Leu Asn Thr Leu Ala Lys Glu lie His 
930 935 940 

Thr Thr Lys Gly Thr Ala Asp Thr Ala Leu Gin Thr Phe Thr Val Lys 
945 950 955 960 

Lys Val Asp Glu Asn Asn Asn Ala Asp Asp Ala Asn Ala lie Thr Val 
965 970 975 

Gly Gin Lys Asn Ala Ash Asn Gin Val Asn Thr Leu Thr Leu Lys Gly 
980 985 990 

Glu Asn Gly Leu Asn lie Lys Thr Asp Lys Asn Gly Thr Val Thr Phe 
995 1000 1005 

Gly lie Asn Thr Thr Ser Gly Leu Lys Ala Gly Lys Ser Thr Leu Asn 
1010 1015 1020 

Asp Gly Gly Leu Ser lie Lys Asn Pro Thr Gly Ser Glu Gin lie Gin 
1025 1030 1035 1040 

Val Gly Ala Asp Gly Val Lys Phe Ala Lys Val Asn Asn Asn Gly Val 
1045 1050 1055 
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Val Gly Ala Gly lie Asp Gly Thr Thr Arg lie Thr Arg Asp Glu lie 
1060 1065 1070 

Gly Phe Thr Gly Thr Asn Gly Ser Leu Asp Lys Ser Lys Pro His Leu 
1075 1080 1085 

Ser Lys Asp Gly lie Asn Ala Gly Gly Lys Lys lie Thr Asn lie Gin 
1090 1095 1100 

Ser Gly Glu lie Ala Gin Asn Ser His Asp Ala Val Thr Gly Gly Lys 
1105 1110 1115 1120 

lie Tyr Asp Leu Lys Thr Glu Leu Glu Asn Lys lie Ser Ser Thr Ala 
1125 1130 1135 

Lys Thr Ala Gin Asn Ser Leu His Glu Phe Ser Val Ala Asp Glu Gin 
1140 1145 1150 

Gly Asn Asn Phe Thr Val Ser Asn Pro Tyr Ser Ser Tyr Asp Thr Ser 
1155 1160 1165 

Lys Thr Ser Asp Val lie Thr Phe Ala Gly Glu Asn Gly lie Thr Thr 
1170 1175 1180 

Lys Val Asn Lys Gly Val Val Arg Val Gly lie Asp Gin Thr Lys Gly 
1185 1190 1195 1200 

Leu Thr Thr Pro Lys Leu Thr Val Gly Asn Asn Asn Gly Lys Gly lie 
1205 1210 1215 

Val He Asp Ser Gin Asn Gly Gin Asn Thr He Thr Gly Leu Ser Asn 
1220 1225 1230 

Thr Leu Ala Asn Val Thr Asn Asp Lys Gly Ser Val Arg Thr Thr Glu 
1235 1240 1245 

Gin Gly Asn He He Lys Asp Glu Asp Lys Thr Arg Ala Ala Ser He 
1250 1255 1260 

Val Asp Val Leu Ser Ala Gly Phe Asn Leu Gin Gly Asn Gly Glu Ala 
1265 1270 1275 1280 

Val Asp Phe Val Ser Thr Tyr Asp Thr Val Asn Phe Ala Asp Gly Asn 
1285 1290 1295 

Ala Thr Thr Ala Lys Val Thr Tyr Asp Asp Thr Ser Lys Thr Ser Lys 
1300 1305 1310 

Val Val Tyr Asp Val Asn Val Asp Asp Thr Thr He Glu Val Lys Asp 
1315 1320 1325 

Lys Lys Leu Gly Val Lys Thr Thr Thr Leu Thr Ser Thr Gly Thr Gly 
1330 1335 1340 

Ala Asn Lys Phe Ala Leu Ser Asn Gin Ala Thr Gly Asp Ala Leu Val 
1345 1350 1355 1360 
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Lys Ala Ser Asp lie Val Ala His Leu Asn Thr Leu Ser Gly Asp lie 
1365 1370 1375 

Gin Thr Ala Lys Gly Ala Ser Gin Ala Asn Asn Ser Ala Gly Tyr Val 
1380 1385 1390 

Asp Ala Asp Gly Asn Lys Val lie Tyr Asp Ser Thr Asp Asn Lys Tyr 
1395 1400 1405 

Tyr Gin Ala Lys Asn Asp Gly Thr Val Asp Lys Thr Lys Glu Val Ala 
1410 1415 1420 

Lys Asp Lys Leu Val Ala Gin Ala Gin Thr Pro Asp Gly Thr Leu Ala 
1425 1430 1435 1440 

Gin Met Asn Val Lys Ser Val lie Asn Lys Glu Gin Val Asn Asp Ala 
1445 1450 1455 

Asn Lys Lys Gin Gly lie Asn Glu Asp Asn Ala Phe Val Lys Gly Leu 
1460 1465 1470 

Glu Lys Ala Ala Ser Asp Asn Lys Thr Lys Asn Ala Ala Val Thr Val 
1475 1480 1485 

Gly Asp Leu Asn Ala Val Ala Gin Thr Pro Leu Thr Phe Ala Gly Asp 
1490 1495 1500 

Thr Gly Thr Thr Ala Lys Lys Leu Gly Glu Thr Leu Thr lie Lys Gly 
1505 1510 1515 1520 

Gly Gin Thr Asp Thr Asn Lys Leu Thr Asp Asn Asn lie Gly Val Val 
1525 1530 1535 

Ala Gly Thr Asp Gly Phe Thr Val Lys Leu Ala Lys Asp Leu Thr Asn 
1540 1545 1550 

Leu Asn Ser Val Asn Ala Gly Gly Thr Lys lie Asp Asp Lys Gly Val 
1555 1560 1565 

Ser Phe Val Asp Ser Ser Gly Gin Ala Lys Ala Asn Thr Pro Val Leu 
1570 1575 1580 

Ser Ala Asn Gly Leu Asp Leu Gly Gly Lys Val lie Ser Asn Val Gly 
1585 1590 1595 1600 

Lys Gly Thr Lys Asp Thr Asp Ala Ala Asn Val Gin Gin Leu Asn Glu 
1605 1610 1615 

Val Arg Asn Leu Leu Gly Leu Gly Asn Ala Gly Asn Asp Asn Ala Asp 
1620 1625 1630 

Gly Asn Gin Val Asn lie Ala Asp lie Lys Lys Asp Pro Asn Ser Gly 
1635 1640 1645 

Ser Ser Ser Asn Arg Thr Val lie Lys Ala Gly Thr Val Leu Gly Gly 
1650 1655 1660 



Lys Gly Asn Asn Asp Thr Glu Lys Leu Ala Thr Gly Gly lie Gin Val 
1665 1670 1675 1680 
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Gly Val Asp Lys Asp Gly Asn Ala Asn Gly Asp Leu Ser Asn Val Trp 
1685 1690 1695 

Val Lys Thr Gin Lys Asp Gly Ser Lys Lys Ala Leu Leu Ala Thr Tyr 
1700 1705 1710 

Asn Ala Ala Gly Gin Thr Asn Tyr Leu Thr Asn Asn Pro Ala Glu Ala . 
1715 1720 1725 

lie Asp Arg lie Asn Glu Gin Gly lie Arg Phe Phe His Val Asn Asp 
1730 1735 1740 

Gly Asn Gin Glu Pro Val Val Gin Gly Arg Asn Gly lie Asp Ser Ser 
1745 1750 1755 1760 

Ala Ser Gly Lys His Ser Val Ala lie Gly Phe Gin Ala Lys Ala Asp 
1765 1770 1775 

Gly Glu Ala Ala Val Ala lie Gly Arg Gin Thr Gin Ala Gly Asn Gin 
1780 1785 1790 

Ser lie Ala lie Gly Asp Asn Ala Gin Ala Thr Gly Asp Gin Ser lie 
1795 1800 1805 

Ala lie Gly Thr Gly Asn Val Val Ala Gly Lys His Ser Gly Ala lie 
1810 1815 1820 

Gly Asp Pro Ser Thr Val Lys Ala Asp Asn Ser Tyr Ser Val Gly . Asn 
1825 1830 1835 1840 

Asn Asn Gin Phe Thr Asp Ala Thr Gin Thr Asp Val Phe Gly Val Gly 
1845 . 1850 1855 

Asn Asn lie Thr Val Thr Glu Ser Asn Ser Val Ala Leu Gly Ser Asn 
1860 1865 1870 

Ser Ala lie Ser Ala Gly Thr His Ala Gly Thr Gin Ala Lys Lys Ser 
1875 1880 1885 

Asp Gly Thr Ala Gly Thr Thr Thr Thr Ala Gly Ala Thr Gly Thr Val 
1890 1895 1900 

Lys Gly Phe Ala Gly Gin Thr Ala Val Gly Ala Val Ser Val Gly Ala 
1905 1910 1915 1920 

Ser Gly Ala Glu Arg Arg lie Gin Asn Val Ala Ala Gly Glu Val Ser 
1925 1930 1935 

Ala Thr Ser Thr Asp Ala Val Asn Gly Ser Gin Leu Tyr Lys Ala Thr 
1940 1945 1950 

Gin Ser lie Ala Asn Ala Thr Asn Glu Leu Asp His Arg lie His Gin 
1955 1960 1965 

Asn Glu Asn Lys Ala Asn Ala Gly lie Ser Ser Ala Met Ala Met Ala 
1970 1975 1980 
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Ser Met Pro Gin Ala Tyr lie Pro Gly Arg Ser Met Val Thr Gly Gly 
1985 1990 1995 2000 

lie Ala Thr His Asn Gly Gin Gly Ala Val Ala Val Gly Leu Ser Lys 
2005 2010 2015 

Leu Ser Asp Asn Gly Gin Trp Val Phe Lys lie Asn Gly Ser Ala Asp 
2020 2025 2030 

Thr Gin Gly His Val Gly Ala Ala Val Gly Ala Gly Phe His Phe 
2035 2040 2045 



<210> 8 
<211> 6159 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 8 

atgaatcaca tctataaagt catctttaac 
gaatatgcca aatcccacag tacggggggg 
gtacgcactc taagctttgc ccgtattgcc 
ctcaatggca gtgcttatgc tcaacaaatt 
aagataaaca acacgctgaa aggcgatgcc 
ggtagtcttt ctaaggcaca aggctctcaa 
cctaataatg gtagtaatgg taatgtaggt 
atcggtggtg atgtattggc tgagggtgat 
tatttgccta agaatcttga tctgaagaat 
atattaaaaa aaatacaaac ctcaaccgat 
caagggcacg ccagtactgc agtgggagcc 
gcctttggta catacgcaac agctgaagct 
caagccacaa aacaatcttc aatcgctgtt 
gcgacagcca ttggtggaaa tactgtagtt 
ggttctcaga tccttgatag ggataataat 
aaaacgttag cagaccagta taaagccacc 
attggtaata gtaataataa taatagcagt 
ggttctcggg ataccgatgc ggtcaatgtg 
aatcgtaaaa ttacttttaa gggtgatggt 
ttgggcaata ctttaactat taaaggtgat 
atcggtgtgg taacagatgg caatggtctg 
ttgaccagtg tctccgctac caacaaaatc 
gagctacaaa gcggtggttt gacctttagc 
gtctacagca ttgatggatt gaagtttact 
actactcgta ttaccaaaaa gaaaattggt 
agcaaacctt atcttgacaa cgaaaagcta 
agcttgactg ttaataacac cactggtaat 
aaatttgcca cagtcgctaa taatgttgca 
attaccgaag agaaaattgg ttttgctggt 
tatttggata aagaacgact taaagtgggt 
aatgctggta atcacaagat taccggactt 
accatcaaac agctcaaaga cgccaagcct 
aatagtaata acggggatct agttgatagt 
attagcgtga aaaccactaa gcttaacagt 
gttagtaatg ctcatgataa caatagctta 
aataaagtca atgaaacggc tgacagtgct 
aatagcaaca acgccatcac cgtgggtaaa 
aaactcaaag gtgaaaacgg tgttaatatt 
tttggcattg accaaagtaa tggtctcacc 
aatggtaatc gattggttat tgagcaagtc 



aaagccacag gcacatttat ggccgtggcg 60 
ggtagctgtg ctacagggca agttggcagt 12 0 
gcgctcgctg tcctcgtgat cggtgcgacg 180 
actaccaaga tcgaaattgg tcaaacaaac 240 
ctagcgacag gtgaagcatc cattgctttt 300 
gctattgcta tcggtagtgt caaaccagat 360 
tcccacgcca aaggtaacga gtccatcgcc 420 
gcctcgattg ccatcggtag tgatgactta 480 
gaatttcaca aacttattca tggccatgaa 540 
ggtaaaatca aatatcgacg cacaagagca 600 
atgtcatatg cacagggtca tttttccaac 660 
gcctattcct tggcagtagg tcttgccgcc 720 
ggttccaatg caaaagctaa .cgcgtttgca 780 
aatttgggtc gaggcgttgc cctaggtttt 84 0 
acagatgcca gtgcctatgt accactaggt 900 
cgccagggtg attctacgga tatattttcc 960 
atcaggcgta aaatcatcaa tgtcggtgcg 1020 
gcacagctta aattggtgga ggaactggct 1080 
gacaataata gcaatagcgt agaaagaggt 114 0 
gcacagacca acgcattaac cgaagctaac 12 0 0 
aaagttaaac ttgctaaaga gctgactgga 1260 
accgttagta ataccaacaa caacaacgcc 1320 
ccaataacag gtacaaaaac agataaaacc 1380 
aatgatagta atagtatagc aactaaaggt 1440 
tttgctggta ctaatgatgg agttgatgaa 1500 
aaagttggca acagcaccct aaacagtggt 1560 
aaacaaatcc aagtcggtgc taatggcatt 1620 
aatacctcag caacagtcgg cactgctcgt 1680 
actaatgatg gagttgatga acaagcacca 1740 
cgtgttgaaa ttaccacaga tagtggtatt 1800 
actaatggta tagcaaatac cgatgcggtt 1860 
actttaaacg caggcgatgg catcagtatt 1920 
agtggcaata ttaccacccc . aacttataac 1980 
aatggcacca gtggtaataa taaatttagt 2 04 0 
gttaccgcca aagatttggc agactatcta 2100 
ctaccaagct ttaaagtcca aaacggtgat 2160 
gatacaaacg gcaagacctt caacacctta 222 0 
acgaccaata gagccacagg tacagttacc 22 80 
acgcctaagc tgaccgtggg tagcgataca 234 0 
cctagcgctg acggtaacag caccaaaaac 2400 



atcattaaag gattgtcccc aacactgcct 
gcactgggca atacaatcga agaaaaagac 
ctaaatgcag gctttaacct aaaaaataat 
gacactgttg actttatcga tggcaatgcc 
aatcaaacca gtaaagtggc gtatgatgtg 
ggcgataatg gcaagaaaca acttggcgtc 
aatggtaatg caactacatt tagtaccgac 
atcgccggca atctaaacac cctagccgag 
accgccctac aaacctttac cgttaaaaag 
aacgccatca ccgtgggtaa agatggcaca 
ggtaaaaacg gtcttgatat taaaaccgac 
acccaaagcg gtcttaaagc cggcgacagc 
aaaaacaccg ctagtaacga acaaatccaa 
gttaataatg gtgttgtagg tgctggcatt 
attggcttta ctgggactaa tggctcactt 
ggcattaacg caggtggtaa aaagattacc 
agccatgatg ctgtgacagg cggcaagatt 
atcagcagta ctgccaaaac agcacaaaac 
caaggtaata actttacggt tagtaaccct 
gatgtcatca cctttgcagg tgaaaacggc 
cgtgtgggca ttgaccaaac caaaggctta 
aatggcaaag gcattgtcat taacagccaa 
aacactctag ctaatgttac caatgataaa 
ataatcaaag acgaagacaa aacccgtgcc 
tttaacttgc aaggcaatgg tgaagcggtt 
tttgccaatg gcaataccac caccgctaag 
aaagtggtct atgatgtcaa tgtggatgat 
ggcgtaaaaa ccaccacatt gaccagtact 
aatcaagcta ctggcgatgc gcttgtcaag 
ttatctggcg acatccaaac tgccaaaggg 
gtggatgctg atggcaataa ggtcatctat 
aaaaatgatg gcacagttga taaaaccaaa 
gcccaaaccc cagatggcac attggctcaa 
caagtaaatg atgccaataa aaagcaaggc 
cttgaaaaag ccgcttctga taacaaaacc 
aatgccgttg cccaaacacc gctgaccttt 
ctgggcgaga ctttgaccat caaaggtggg 
aacatcggtg tggtagcagg tactgatggc 
aatcttaaca gcgttaatgc aggtggcacc 
gacgcaaacg gtcaagccaa agcaaacacc 
ggtggcaagg tcatcagtaa tgtgggcaaa 
caacagttaa acgaagtacg caacttgttg 
caggtaaaca ttgccgacat caaaaaagac 
gtcatcaaag caggcacggt acttggcggt 
actggtggtg tacaagtggg cgtggataaa 
gtttgggtca aaacccaaaa agatggcagc 
gcaggtcaga ccaactatgt gaccaacaac 
caaggtatcc gcttcttcca tgtcaacgat 
aacggcattg actcaagtgc ctcaggcaag 
gcagatggtg aagccgccgt tgccataggc 
gccatcggtg ataacgcaca agccacgggc 
gtggtagcag gtaagcactc tggtgccatc 
agttacagtg tgggtaataa caaccagttt 
gtgggcaata acatcaccgt gaccgaaagt 
atcagtgcag gcacacacgc aggcacacaa 
accaccacag caggtgccac aggtacggtt 
gcggtctccg tgggtgcctc aggtgctgaa 
gtcagtgcca ccagcaccga tgcggtcaat 
attgccaacg caaccaatga gcttgaccat 



agcattgcca gtccaagtgg ccgcaacata 24 60 
aaatccaacg ctgccagcat tgatgatgtg 2520 
ggcaaagaca aagactttgt ctccacttat 2580 
accaccgcca cagtaactta tgatgaagcc 2640 
aatgtggatg agaaaaccat tgaactgaca 2700 
aaaaccatca aactgaccga aacaagtact 2 760 
gatgaccatg cccttgttaa agccagtgat 2 820 
gaaattcaca ccaccaaagg cacagcaaac 2 880 
gtagatgaaa atgataaggc tgatgacacc 2 94 0 
agtggtaaag tcaacacctt aaaactcaaa 3 000 
aaagatggta cggttacctt tggcattaac 3 060 
accactctaa acaacaatgg cttgtctatt 3120 
gtcggtgctg atggcgtgaa gtttgccatg 3180 
gatggcacaa ctcgcattac cagagatgaa 3240 
gataaaagca aaccccacct aagcaaagac 3300 
aacattcaat caggtgagat tgccaaaaac 3 360 
tatgatttaa aaaccgaact tgaaaataaa 3420 
tcattacacg aattctcagt agcagatgaa 3480 
tactccagtt atgacacctc aaagacctct 3540 
attaccacca aggtaaataa aggtgtggtg 3 600 
accacgccta agctgaccgt gggtaataat 3660 
aatggtcaaa ataccatcac aggactaagc 3720 
ggtagcgtac gcaccacaga acagggcaat 3780 
gccagcattg ttgatgtgct aagcgcaggc 3 840 
gactttgtct ccacttatga caccgtcaac 3900 
gtgacctatg atgacacaag caaaaccagt 3 960 
acaaccattg aagttaaaga taaaaaactt 4 020 
ggcacaggtg ctaataaatt tgccctaagc 4080 
gccagtgata tcgttgctca tctaaacacc 414 0 
gcaagccaag cgaacaactc agcaggctat 4200 
gacagtaccg ataacaagta ctatcaagcc 4260 
gaagttgcca aagacaaact ggtcgcccaa 4320 
atgaatgtca aatcagtcat taacaaagaa 4 3 80 
atcaatgaag acaacgcctt tgttaaagga 444 0 
aaaaacgccg cagtaactgt gggtgattta 4500 
gcaggggata caggcacaac ggctaaaaaa 4560 
caaacagaca ccaataagct aaccgataat 4620 
ttcactgtca aacttgccaa agacctaacc 4680 
aaaattgatg aaaaaggcat ctcttttgta 4 74 0 
cctgtgctaa gtgccaatgg gctggacctg 4800 
ggcacaaaag ataccgacgc tgccaatgta 4860 
ggtcttggta atgataacgc tgacggcaat 492 0 
ccaaattcag gttcatcatc taaccgcact 4980 
aaaggtaata acgataccga aaaacttgcc 504 0 
gacggcaacg ctaacggcga tttaagcaat 5100 
aaaaaagccc tgctcgccac ttataacgcc 5160 
cccgcagaag ccattgacag aataaatgaa 522 0 
ggcaatcaag agcctgtggt acaagggcgt 5280 
cactcagtgg cgataggttt ccaggccaag 534 0 
agacaaaccc aagcaggcaa ccaatccatc 5400 
gatcaatcca tcgccatcgg tacaggcaat 5460 
ggcgacccaa gcactgttaa ggctgataac 5520 
accgatgcca ctcaaaccga tgtctttggt 5580 
aactcggttg ccttaggttc aaactctgcc 5640 
gccaaaaaat ctgacggcac agcaggtaca 5700 
aaaggctttg ctggacaaac ggcggttggt 5760 
cgccgtatcc aaaatgtggc agcaggtgag 582 0 
ggtagccagt tgtacaaagc cacccaaagc 5880 
cgtatccacc aaaacgaaaa taaagccaat 594 0 
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gcagggattt catcagcgat ggcgatggcg 
tccatggtta ccgggggtat tgccacccac 
tcgaagctgt cggataatgg tcaatgggta 
ggccatgtag gggcggcagt tggtgcaggt 



tccatgccac aagcctacat tcctggcaga 6000 
aacggtcaag gtgcggtggc agtgggactg 6060 
tttaaaatca atggttcagc cgatacccaa 6120 
tttcacttt 6159 



<210> 9 
<211> 2053 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 9 

Met Asn His lie Tyr Lys Val lie Phe Asn Lys Ala Thr Gly Thr Phe 
15 10 15 

Met Ala Val Ala Glu Tyr Ala Lys Ser His Ser Thr Gly Gly Gly Ser 
20 25 30 

Cys Ala Thr Gly Gin Val Gly Ser Val Arg Thr Leu Ser Phe Ala Arg 
35 40 45 

lie Ala Ala Leu Ala Val Leu Val lie Gly Ala Thr Leu Asn Gly Ser 
50 55 60 

Ala Tyr Ala Gin Gin lie Thr Thr Lys lie Glu lie Gly Gin Thr Asn 
65 70 75 80 

Lys lie Asn Asn Thr Leu Lys Gly Asp Ala Leu Ala Thr Gly Glu Ala 
85 90 95 

Ser lie Ala Phe Gly Ser Leu Ser Lys Ala Gin Gly Ser Gin Ala lie 
100 105 110 

Ala lie Gly Ser Val Lys Pro Asp Pro Asn Asn Gly Ser Asn Gly Asn 
115 120 125 

Val Gly Ser His Ala Lys Gly Asn Glu Ser lie Ala lie Gly Gly Asp 
130 135 140 

Val Leu Ala Glu Gly Asp Ala Ser lie Ala lie Gly Ser Asp Asp Leu 
145 150 155 160 

Tyr Leu Pro Lys Asn Leu Asp Leu Lys Asn Glu Phe His Lys Leu lie 
165 170 175 

His Gly His Glu lie Leu Lys Lys lie Gin Thr Ser Thr Asp Gly Lys 
180 185 190 

lie Lys Tyr Arg Arg Thr Arg Ala Gin Gly His Ala Ser Thr Ala Val 
195 200 205 

Gly Ala Met Ser Tyr Ala Gin Gly His Phe Ser Asn Ala Phe Gly Thr 
210 215 220 

Tyr Ala Thr Ala Glu Ala Ala Tyr Ser Leu Ala Val Gly Leu Ala Ala 
225 230 235 240 

Gin Ala Thr Lys Gin Ser Ser lie Ala Val Gly Ser Asn Ala Lys Ala 
245 250 255 
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Asn Ala Phe Ala Ala Thr Ala lie Gly Gly Asn Thr Val Val Asn Leu 
260 265 270 

Gly Arg Gly Val Ala Leu Gly Phe Gly Ser Gin lie Leu Asp Arg Asp 
275 280 285 

Asn Asn Thr Asp Ala Ser Ala Tyr Val Pro Leu Gly Lys Thr Leu Ala 
290 295 300 

Asp Gin Tyr Lys Ala Thr Arg Gin Gly Asp Ser Thr Asp lie Phe Ser 
305 310 315 320 

lie Gly Asn Ser Asn Asn Asn Asn Ser Ser lie Arg Arg Lys lie lie 
325 330 335 

Asn Val Gly Ala Gly Ser Arg Asp Thr Asp Ala Val Asn Val Ala Gin 
340 345 350 

Leu Lys Leu Val Glu Glu Leu Ala Asn Arg Lys lie Thr Phe Lys Gly 
355 360 365 

Asp Gly Asp Asn Asn Ser Asn Ser Val Glu Arg Gly Leu Gly Asn Thr 
370 375 380 

Leu Thr lie Lys Gly Asp Ala Gin Thr Asn Ala Leu Thr Glu Ala Asn 
385 390 395 400 

lie Gly Val Val Thr Asp Gly Asn Gly Leu Lys Val Lys Leu Ala Lys 
405 410 415 

Glu Leu Thr Gly Leu Thr Ser Val Ser Ala Thr Asn Lys lie Thr Val 
420 425 430 

Ser Asn Thr Asn Asn Asn Asn Ala Glu Leu Gin Ser Gly Gly Leu Thr 
435 440 445 

Phe Ser Pro lie Thr Gly Thr Lys Thr Asp Lys Thr Val Tyr Ser lie 
450 455 460 

Asp Gly Leu Lys Phe Thr Asn Asp Ser Asn Ser lie Ala Thr Lys Gly 
465 470 475 480 

Thr Thr Arg lie Thr Lys Lys Lys lie Gly Phe Ala Gly Thr Asn Asp 
485 490 495 * 

Gly Val Asp Glu Ser Lys Pro Tyr Leu Asp Asn Glu Lys Leu Lys Val 
500 505 510 

Gly Asn Ser Thr Leu Asn Ser Gly Ser Leu Thr Val Asn Asn Thr Thr 
515 520 525 

Gly Asn Lys Gin lie Gin Val Gly Ala Asn Gly lie Lys Phe Ala Thr 
530 535 540 

Val Ala Asn Asn Val Ala Asn Thr Ser Ala Thr Val Gly Thr Ala Arg 
545 550 555 560 
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lie Thr Glu Glu Lys lie Gly Phe Ala Gly Thr Asn Asp Gly Val Asp 
565 570 575 

Glu Gin Ala Pro Tyr Leu Asp Lys Glu Arg Leu Lys Val Gly Arg Val 
580 585 590 

Glu lie Thr Thr Asp Ser Gly lie Asn Ala Gly Asn His Lys lie Thr 
595 600 605 

Gly Leu Thr Asn Gly lie Ala Asn Thr Asp Ala Val Thr lie Lys Gin 
610 615 620 

Leu Lys Asp Ala Lys Pro Thr Leu Asn Ala Gly Asp Gly lie Ser lie 
625 630 635 640 

Asn Ser Asn Asn Gly Asp Leu Val Asp Ser Ser Gly Asn lie Thr Thr 
645 650 655 

Pro Thr Tyr Asn lie Ser Val Lys Thr Thr Lys Leu Asn Ser Asn Gly 
660 665 670 

Thr Ser Gly Asn Asn Lys Phe Ser Val Ser Asn Ala His Asp Asn Asn 
675 680 685 

Ser Leu Val Thr Ala Lys Asp Leu Ala Asp Tyr Leu Asn Lys Val Asn 
690 695 700 

. Glu Thr Ala Asp Ser Ala Leu Pro Ser Phe Lys Val Gin Asn Gly Asp 
705 710 715 720 

Asn Ser Asn Asn Ala lie Thr Val Gly Lys Asp Thr Asn Gly Lys Thr 
725 730 735 

Phe Asn Thr Leu Lys Leu Lys Gly Glu Asn Gly Val Asn lie Thr Thr 
740 745 750 

Asn Arg Ala Thr Gly Thr Val Thr Phe Gly lie Asp Gin Ser Asn Gly 
755 760 765 

Leu Thr Thr Pro Lys Leu Thr Val Gly Ser Asp Thr Asn Gly Asn Arg 
770 775 780 

Leu Val lie Glu Gin Val Pro Ser Ala Asp Gly Asn Ser Thr Lys Asn 
785 790 795 800 

lie lie Lys Gly Leu Ser Pro Thr Leu Pro Ser lie Ala Ser Pro Ser 
805 810 815 

Gly Arg Asn lie Ala Leu Gly Asn Thr lie Glu Glu Lys Asp Lys Ser 
820 825 830 

Asn Ala Ala Ser lie Asp Asp Val Leu Asn Ala Gly Phe Asn Leu Lys 
835 840 845 

Asn Asn Gly Lys Asp Lys Asp Phe Val Ser Thr Tyr Asp Thr Val Asp 
850 855 860 

Phe lie Asp Gly Asn Ala Thr Thr Ala Thr Val Thr Tyr Asp Glu Ala 
865 870 875 880 
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Asn Gin Thr Ser Lys Val Ala Tyr Asp Val Asn Val Asp Glu Lys Thr 
885 890 895 

lie Glu Leu Thr Gly Asp Asn Gly Lys Lys Gin Leu Gly Val Lys Thr 
900 905 910 

lie Lys Leu Thr Glu Thr Ser Thr Asn Gly Asn Ala Thr Thr Phe Ser 

915 920 925 

Thr Asp Asp Asp His Ala Leu Val Lys Ala Ser Asp lie Ala Gly Asn 
930 935 940 

Leu Asn Thr Leu Ala Glu Glu lie His Thr Thr Lys Gly Thr Ala Asn 
945 950 955 960 

Thr Ala Leu Gin Thr Phe Thr Val Lys Lys Val Asp Glu Asn Asp Lys 
965 970 975 

Ala Asp Asp Thr Asn Ala lie Thr Val Gly Lys Asp Gly Thr Ser Gly 
980 985 990 

Lys Val Asn Thr Leu Lys Leu Lys Gly Lys Asn Gly Leu Asp lie Lys 
995 1000 1005 

Thr Asp Lys Asp Gly Thr Val Thr Phe Gly lie Asn Thr Gin Ser Gly 
1010 1015 1020 

Leu Lys Ala Gly Asp Ser Thr Thr Leu Asn Asn Asn Gly Leu Ser lie 
1025 1030 1035 1040 

Lys Asn Thr Ala Ser Asn Glu Gin lie Gin Val Gly Ala Asp Gly Val 
1045 1050 1055 

Lys Phe Ala Met Val Asn Asn Gly Val Val Gly Ala Gly lie Asp Gly 
1060 1065 1070 

Thr Thr Arg lie Thr Arg Asp Glu lie Gly Phe Thr Gly Thr Asn Gly 
1075 1080 1085 

Ser Leu Asp Lys Ser Lys Pro His Leu Ser Lys Asp Gly lie Asn Ala 
1090 1095 1100 

Gly Gly Lys Lys lie Thr Asn lie Gin Ser Gly Glu lie Ala Lys Asn 
1105 1110 1115 1120 

Ser His Asp Ala Val Thr Gly Gly Lys lie Tyr Asp Leu Lys Thr Glu 
1125 1130 1135 



Leu Glu Asn Lys lie Ser Ser Thr Ala Lys Thr Ala Gin Asn Ser Leu 
1140 1145 1150 

His Glu Phe Ser Val Ala Asp Glu Gin Gly Asn Asn Phe Thr Val Ser 
1155 1160 1165 

Asn Pro Tyr Ser Ser Tyr Asp Thr Ser Lys Thr Ser Asp Val lie Thr 
1170 1175 1180 
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Phe Ala Gly Glu Asn Gly lie Thr Thr Lys Val Asn Lys Gly Val Val 
1185 1190 1195 1200 

Arg Val Gly lie Asp Gin Thr Lys Gly Leu Thr Thr Pro Lys Leu Thr 
1205 1210 1215 

Val Gly Asn Asn Asn Gly Lys Gly lie Val lie Asn Ser Gin Asn Gly 
1220 1225 1230 

Gin Asn Thr lie Thr Gly Leu Ser Asn Thr Leu Ala Asn Val Thr Asn 
1235 1240 1245 

Asp Lys Gly Ser Val Arg Thr Thr Glu Gin Gly Asn lie lie Lys Asp 
1250 1255 1260 

Glu Asp Lys Thr Arg Ala Ala Ser lie Val Asp Val Leu Ser Ala Gly 
1265 1270 1275 1280 

Phe Asn Leu Gin Gly Asn Gly Glu Ala Val Asp Phe Val Ser Thr Tyr 
1285 1290 1295 

Asp Thr Val Asn Phe Ala Asn Gly Asn Thr Thr Thr Ala Lys Val Thr 
1300 1305 1310 

Tyr Asp Asp Thr Ser Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val 
1315 1320 1325 

Asp Asp Thr Thr lie Glu Val Lys Asp Lys Lys Leu Gly Val Lys Thr 
1330 1335 1340 

Thr Thr Leu Thr Ser Thr Gly Thr Gly Ala Asn Lys Phe Ala Leu Ser 
1345 1350 1355 1360 

Asn Gin Ala Thr Gly Asp Ala Leu Val Lys Ala Ser Asp lie Val Ala 
1365 1370 1375 

His Leu Asn Thr Leu Ser Gly Asp lie Gin Thr Ala Lys Gly Ala Ser 
1380 1385 1390 

Gin Ala Asn Asn Ser Ala Gly Tyr Val Asp Ala Asp Gly Asn Lys Val 
1395 1400 1405 

lie Tyr Asp Ser Thr Asp Asn Lys Tyr Tyr Gin Ala Lys Asn Asp Gly 
1410 1415 1420 

Thr Val Asp Lys Thr Lys Glu Val Ala Lys Asp Lys Leu Val Ala Gin 
1425 1430 1435 1440 

Ala Gin Thr Pro Asp Gly Thr Leu Ala Gin Met Asn Val Lys Ser Val 
1445 1450 1455 

lie Asn Lys Glu Gin Val Asn Asp Ala Asn Lys Lys Gin Gly lie Asn 
1460 1465 1470 

Glu Asp Asn Ala Phe Val Lys Gly Leu Glu Lys Ala Ala Ser Asp Asn 
1475 1480 1485 

Lys Thr Lys Asn Ala Ala Val Thr Val Gly Asp Leu Asn Ala Val Ala 
1490 1495 1500 



Gin Thr Pro Leu Thr Phe Ala Gly Asp Thr Gly Thr Thr Ala Lys Lys 
1505 1510 1515 1520 



Leu Gly Glu Thr Leu Thr lie Lys Gly Gly Gin Thr Asp Thr Asn Lys 
1525 1530 1535 

Leu Thr Asp Asn Asn lie Gly Val Val Ala Gly Thr Asp Gly Phe Thr 
1540 1545 1550 

Val Lys Leu Ala Lys Asp Leu Thr Asn Leu Asn Ser Val Asn Ala Gly 
1555 1560 1565 

Gly Thr Lys lie Asp Glu Lys Gly lie Ser Phe Val Asp Ala Asn Gly 
1570 1575 1580 

Gin Ala Lys Ala Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu 
.1585 1590 1595 1600 

Gly Gly Lys Val lie Ser Asn Val Gly Lys Gly Thr Lys Asp Thr Asp 
1605 1610 1615 



Ala Ala Asn Val Gin Gin Leu Asn Glu Val Arg Asn Leu Leu Gly Leu 
1620 1625 1630 

Gly Asn Asp Asn Ala Asp Gly Asn Gin Val Asn lie Ala Asp lie Lys 
1635 1640 1645 



Lys Asp Pro Asn Ser Gly Ser Ser 
1650 1655 

Gly Thr Val Leu Gly Gly Lys Gly 
1665 1670 

Thr Gly Gly Val Gin Val Gly Val 
1685 



Ser Asn Arg Thr Val lie Lys Ala 
1660 

Asn Asn Asp Thr Glu Lys Leu Ala 
1675 1680 

Asp Lys Asp Gly Asn Ala Asn Gly 
1690 1695 



Asp Leu Ser Asn Val Trp Val Lys Thr Gin Lys Asp Gly Ser Lys Lys 
1700 1705 1710 

Ala Leu Leu Ala Thr Tyr Asn Ala Ala Gly Gin Thr Asn Tyr Val Thr 
1715 1720 1725 

Asn Asn Pro Ala Glu Ala lie Asp Arg lie Asn Glu Gin Gly lie Arg 
1730 1735 1740 

Phe Phe His Val Asn Asp Gly Asn Gin Glu Pro Val Val Gin Gly Arg 
1745 1750 1755 1760 



Asn Gly lie Asp Ser Ser Ala Ser Gly Lys His Ser Val Ala lie Gly 
1765 1770 1775 

Phe Gin Ala Lys Ala Asp Gly Glu Ala Ala Val Ala lie Gly Arg Gin 
1780 1785 1790 

Thr Gin Ala Gly Asn Gin Ser lie Ala He Gly Asp Asn Ala Gin Ala 
1795 1800 1805 
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Thr Gly Asp Gin Ser lie Ala lie Gly Thr Gly Asn Val Val Ala Gly 
1810 1815 1820 

Lys His Ser Gly Ala lie Gly Asp Pro Ser Thr Val Lys Ala Asp Asn 
1825 1830 1835 1840 

Ser Tyr Ser Val Gly Asn Asn Asn Gin Phe Thr Asp Ala Thr Gin Thr 
1845 1850 1855 

Asp Val Phe Gly Val Gly Asn Asn lie Thr Val Thr Glu Ser Asn Ser 
1860 1865 1870 

Val Ala Leu Gly Ser Asn Ser Ala lie Ser Ala Gly Thr His Ala Gly 
1875 1880 1885 

Thr Gin Ala Lys Lys Ser Asp Gly Thr Ala Gly Thr Thr Thr Thr Ala 
1890 1895 1900 

Gly Ala Thr Gly Thr Val Lys Gly Phe Ala Gly Gin Thr Ala Val Gly 
1905 1910 1915 1920 

Ala Val Ser Val Gly Ala Ser Gly Ala Glu Arg Arg lie Gin Asn Val 
1925 1930 1935 

Ala Ala Gly Glu Val Ser Ala Thr Ser Thr Asp Ala Val Asn Gly Ser 
1940 1945 1950 

Gin Leu Tyr Lys Ala Thr Gin Ser lie Ala Asn Ala Thr Asn Glu Leu 
' 1955 1960 1965 

Asp His Arg lie His Gin Asn Glu Asn Lys Ala Asn Ala Gly lie Ser 
1970 1975 1980 

Ser Ala Met Ala Met Ala Ser Met Pro Gin Ala Tyr lie Pro Gly Arg 
1985 1990 1995 ' 2000 

Ser Met Val Thr Gly Gly lie Ala Thr His Asn Gly Gin Gly Ala Val 
2005 2010 2015 

Ala Val Gly Leu Ser Lys Leu Ser Asp Asn Gly Gin Trp Val Phe Lys 
2020 2025 2030 

lie Asn Gly Ser Ala Asp Thr Gin Gly His Val Gly Ala Ala Val Gly 
2035 2040 2045 

Ala Gly Phe His Phe 
2050 



<210> 10 
<211> 6942 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 10 

atgaatcaca tctataaagt catctttaac 
gagtgcgcca aatcccacag cggagggagt 
tctcctgtca tccgcctgac tcgtgttgcc 
ctcaatggca gtgcttatgc tcaaaataat 



aaagccacag gcacatttat ggccgtggca 60 
agcagtagta ccgcaggaca ggtgggcagc 120 
acgctcgcta tcctagtgat cggtgcgacg 180 
agcaagatcg catttggtac cacaggcaac 240 
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aatgacaatg cctcggctag caatgaagca 
catgccaatc aagctattgc tatcggtggt 
aatcagaagg caggttccca cgccaaaggt 
ctggctgagg gtgatgcctc gattgccatt 
agcactaact ctaaatatcc aaatggtctt 
ttacgccaaa tacgagactc aaatggttct 
cacgccagta ctgcagtggg agccatggca 
ggtacacggt caacagctga aggcaactat 
gaaaaaggat atacaatcgc tattggttct 
gcccttggtg cagatactcg agttgatttg 
cagatcctta ataataataa taataataat 
tcaaacataa aatcgtctaa agccaccggc 
atcaagcgta aaatcatcaa tgtcggtgca 
gcacagctaa aagcggtgga gaatctggct 
aacggtactg gcgttaagaa aaaactgggc 
caagcggaca agctaaccga taataataac 
ctgaaagtta aacttgctaa aaacctaagc 
accgccagcg agaaagttac ggtaggtagt 
ggtttaacct ttaccccaac aacaaatgca 
gggcttaagt ttactgataa ttctaatacg 
gataaaattg gttttagcaa taaagctggt 
aaagacaagc taaaagttgg caacagcacc 
accattggtg gtagcaataa acaaatccaa 
gtgaatgtta atgtatcaaa tgccgcaaaa 
attggctttg ctgatgctga tggtaaagtt 
caacttcaag tgggtggtgt taaaattacc 
aagatcagta atgttaaaga tgcaacggac 
aaacaagtcc aacaagacgc cgacggtgcc 
ggtcaggaat ttacgattag taacttgtat 
accatcacct ttgcaggtga aaacggcatc 
gtcaaagttg gtattgaccc aatcaatggt 
gataaagatg gtaaaactca attggttatt 
aacatcatta gaggattgtc cccaacactg 
accacagaac agggcaatac aatcaccagc 
ggtgatatat taaatacagg ctttaaccta 
tccacttata acactgttga ctttatcgat 
gatgaaacca atcaaaccag taaagtaact 
gaactcacag gcgataatgg caagacaaac 
acaacaaatg ctaatggtaa agcaaccaac 
aacgccaaag acatcgccga aaatctaaac 
ggcacagcag acaccgccct acaaaccttt 
gaaaccatca ccgtgggtaa agatggtaca 
ctcaaaggtg aaaacggtct aacggttgct 
attaacaccc aaagcggtct taaagccggc 
tctattaaaa accccgctag taacgaacaa 
gccaaggttg ataagggtaa ttcaagcact 
gatcaaattg gctttactgg ggctaatggc 
aaagacaagc ttaaagtggg tgaagttgaa 
aaaaagatta ccaacattca atcaggtgat 
ggcggtcggg tttatgattt aaaaaccgaa 
acagcacaaa actcattaca cgaattctca 
gttagtaacc cttactccag ttatgacacc 
ggtgaaaacg gcattaccac caaggtaaat 
accaaaggct taaccacgcc taagctgacc 
attgacagta aagatggtca aaataccatc 
accaatgatg gtgcaggaca cgcactaagc 
cgtgccgcca gcattggtga tgtgctaaac 
gcggttgact ttgtctccac ttatgacact 
gctaaggtga cctatgatga cacaagcaaa 



tccattgcta ttggtagtct tgctaaggca 300 
agcaaaccag atcctcgtaa tcaagcggct 3 60 
aaagagtcca tcgccatcgg tggtgatgta 42 0 
ggtagtgatg acttatattt ggataggaat 4 80 
cttagcactc ttattcaaaa ccatacagta 540 
cagaaatata gacgcacagc agcagaagga 600 
tatgcaaagg gtcattttgc caacgccttt 660 
tccttggcag taggtcttac cgccaaagcc 720 
aatgcacaag ctatcaatta tggagcacta 780 
gattacggta ttgccctagg ttatggttct 840 
aataaagcct atgtaccaga aggtaatggg 900 
aatggtttat tttccattgg tagtagcact 960 
ggttatgagg ataccgatgc ggtcaatgtg 1020 
aagcgtcaaa ttacttttaa gggtgatgat 1080 
gagactttaa ccattaaagg tggtgagacc 114 0 
attggtgtgg taacagataa taatactggt 12 00 
ggtcttgaaa cagttagcac caaaaaccta 12 60 
ggtaataaca ccgctgagct acaaagcggt 1320 
agcacagaca aaaccgtcta tggcactgat 1380 
gcacttgaag atactactcg tatcaccaaa 1440 
acagttgatg aaaacaaacc ttatcttgat 1500 
ctaaacaacg gtggcttgac tgttaataac 1560 
gtcggtgctg atggcattaa atttgccgat 162 0 
ttcggcacta ctcgtattac cgaagaggaa 1680 
gataaaaagt caccatattt ggataaaaaa 1740 
aaagacagtg gcattaatgc aggtgatcaa 1800 
gataccgatg cagtcactta taaacagctt 1860 
ctacaaagct tctctattcg tgatgaaaaa 192 0 
tctaatggta ataccccaaa tacctttgag 1980 
agtatcagca atgacatagc caaaggtaaa 2040 
ctcaccacgc ctaagctgac cgtgggtagc 2100 
gagcaagtgg ctagcggtaa cgacaccaaa 2160 
cctagcatta ccaatgcagg tggcgtacgc 222 0 
gacgaagaca aatccaaagc cgccagtatc 2280 
aaaaataata gcaactccgt tggctttgtc 2340 
ggcaatgcca ccaccgctaa ggtaacttac 2400 
tatgatgtca atgtggatga gaaaaccatt 2460 
aaaattggcg tcaaaaccac cacactgacc 2 52 0 
tttagtacca ccgataacga tgcccttgtt 2580 
accctagcca aggaaattca caccaccaaa 2640 
aaagtcaaaa aagacggtgc aactgatgac 2700 
caaaacggca agaccgtcaa cactctaaaa 2760 
accaataaag atggtacggt tacctttggc 2820 
gacagcacca ctctaaacaa agatggcttg 2880 
atccaagtcg gtgctgatgg cgtgaagttt 2940 
ggcattgatg gcacaagccg tatcaccaaa 3 000 
tcacttgata ccaccaaacc ccacctaacc 3060 
attaccaaca ctggcattaa cgcaggtggt 312 0 
attacccaaa acagcaatga tgctgtgaca 3180 
cttgaaagca aaatcaacag tgctgctaaa 324 0 
gtagcagatg aacaaggtaa tcactttacg 3300 
tcaaagacct ctgatgtcat cacctttgca 3360 
aaaggtgtgg tgcgtgtggg cattgaccaa 342 0 
gtgggtaata ataatggcaa aggcattgtc 3480 
acaggactaa gcaacactct agctaatgtt 3540 
caagggcttg ccaatgacac cgacaaaacc 3600 
gcaggcttta acttgcaagg caatggtgaa 3660 
gttgacttta tcgatggcaa tgccaccacc 3720 
accagtaaag tggtctatga tgtcaatgtg 3780 
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gataataaaa ccattgaagt gacaagtgat aaaaaacttg gcgtcaaaac caccacactg 3840 
accaaaacaa gtgctaatgg taatgcaacc aaatttagtg ccgccgatgg cgatgccctt 3 900 
gttaaagcca gtgatatcgc cacccatcta aataccttgg ctggcgacat ccaaaccgcc 3 960 
aaaggggcaa gccaagcaag cagctcagca agctatgtgg atgctgatgg caacaaggtc 4 02 0 
atctatgaca gtaccgataa gaagtactat caagtcaatg acaagggtca agtggacaaa 4 080 
aacaaagaag ttgccaaaga caaactggtc gcccaagccc aaaccccaga tggcacattg 4140 
gctcaaatga atgtcaaatc agtcattaac aaagagcaag taaatgatgc caataaaaag 42 00 
caaggcatca atgaagacaa cgcctttatc aaagggcttg aaaacgccgc caaagacacc 42 60 
aaaaccaaaa acgccgcagt aactgtgggt gatttaaatg ccgttgccca aacaccgctg 4320 
acctttgcag gggatacagg cacaacggct aaaaaactgg gcgagacttt gaccatcaaa 4 3 80 
ggtgggcaaa cagacaccaa taagctaacc gataataaca tcggtgtggt agcaggtact 444 0 
gatggcttca ctgtcaaact tgccaaagac ctaaccaatc ttaacagcgt taatgcaggt 4500 
ggcaccagaa ttgatgaaaa aggcatctct tttgtagacg caaacggtca agccaaagca 4560 
aacacccctg tgctaagtgc caatgggctg gacctgggtg gcaaacgcat cagtaacatc 4620 
ggtgcagctg ttgatgataa cgatgcggtg aactttaagc agtttaatga agttgccaaa 4680 
acggtcaaca acctaaacaa ccaaagtaac tcaggtgcgt cattaccctt tgtggtaacc 4740 
gatgccaatg gcaagcccat caatggcacc gatggcaagc cccaaaaagc catcaagggc 4 800 
gccgatggta aatactatca cgccaacgcc aacggcgtac ctgtggacaa agatggcaag 4860 
cccatcaccg atgcggacaa acttgccaat ctggcagctc atggcaaacc ccttgatgca 4920 
ggtcatcaag tggtggcaag cctaggcggc aactcagatg ccatcaccct aaccaacatc 4980 
aagtccactt tgccacaaat tgacacacca aacacaggta atgccaatgc agggcaagcc 5 04 0 
caaagtctgc ccagcctatc agcagcacag caaagtaatg ctgccagtgt caaagatgtg 5100 
ctaaatgtag gctttaactt gcagaccaat cacaatcaag tggactttgt caaagcctat 5160 
gataccgtca actttgtcaa tggtacaggt gccgacatca caagcgtgcg tagtgctgat 5220 
ggcacgatga gtaacatcac cgtcaacacc gccttagcag cgaccgatga tgatggcaat 52 80 
gtgcttatca aagccaaaga tggtaagttc tacaaagcag acgacctcat gccaaacggc 5340 
tcactaaaag caggcaaatc agccagtgat gccaaaactc caactggtct aagccttgtt 54 00 
aaccccaatg ctggtaaagg cagtacaggc gatgcagtgg ctcttaataa cttatcaaaa 5460 
gcggtattta aatccaaaga tggtacaact actaccacag taagctctga tggcatcagt 5520 
atccaaggca aagataacag cagcatcacc ctaagcaaag atgggctgaa tgtaggcggt 5580 
aaggtcatca gcaatgtggg taaaggcaca aaagacaccg acgctgccaa tgtacaacag 564 0 
ttaaacgaag tacgcaactt gttgggtctt ggtaatgctg gtaatgataa cgctgacggc 5700 
aatcaggtaa acattgccga catcaaaaaa gacccaaatt caggttcatc atctaaccgc 5760 
actgtcatca aagcaggcac ggtacttggc ggtaaaggta ataacgatac cgaaaaactt 5820 
gccactggtg gtgtacaagt gggcgtggat aaagacggca acgctaacgg cgatttaagc 5880 
aatgtttggg tcaaaaccca aaaagatggc agcaaaaaag ccctgctcgc cacttataac 5940 
gccgcaggtc agaccaacta tttgaccaac aaccccgcag aagccattga cagaataaat 6000 
gaacaaggta tccgcttctt ccatgtcaac gatggcaatc aagagcctgt ggtacaaggg 6060 
cgtaacggca ttgactcaag tgcctcaggc aagcactcag tggcgatagg tttccaggcc 612 0 
aaggcagatg gtgaagccgc cgttgccata ggcagacaaa cccaagcagg caaccaatcc 6180 
atcgccatcg gtgataacgc acaagccacg ggcgatcaat ccatcgccat cggtacaggc 6240 
aatgtggtaa caggtaagca ctctggtgcc atcggcgacc caagcactgt taaggctgat 6300 
aacagttaca gtgtgggtaa taacaaccag tttatcgatg ccactcagac cgatgtcttt 6360 
ggtgtgggca ataacatcac cgtgaccgaa agtaactcgg ttgccttagg ttcaaactct 64 2 0 
gccatcagtg caggcacaca cgcaggcaca caagccaaaa aatctgacgg cacagcaggt 6480 
acaaccacca cagcaggtgc aacaggtacg gttaaaggct ttgctggaca aacggcggtt 6540 
ggtgcggtct ccgtgggtgc ctcaggtgct gaacgccgta tccaaaatgt ggcagcaggt 6600 
gaggtcagtg ccaccagcac cgatgcggtc aatggtagcc agttgtacaa agccacccaa 6660 
ggcattgcca acgcaaccaa tgagcttgac catcgtatcc accaaaacga aaataaagcc 672 0 
aatgcaggga tttcatcagc gatggcgatg gcgtccatgc cacaagccta cattcctggc 6780 
agatccatgg ttaccggggg tattgccacc cacaacggtc aaggtgcggt ggcagtggga 6840 
ctgtcgaagc tgtcggataa tggtcaatgg gtatttaaaa tcaatggttc agccgatacc 6900 
caaggccatg taggggcggc agttggtgca ggttttcact tt 6942 



<210> 11 
<211> 2314 
<212> PRT 

<213> Moraxella catarrhalis 
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<400> 11 

Met Asn His lie Tyr Lys Val lie Phe Asn Lys Ala Thr Gly Thr Phe 

1 5 10 • 15 

Met Ala Val Ala Glu Cys Ala Lys Ser His Ser Gly Gly Ser Ser Ser 
20 25 30 

Ser Thr Ala Gly Gin Val Gly Ser Ser Pro Val lie Arg Leu Thr Arg 
35 40 45 

Val Ala Thr Leu Ala lie Leu Val lie Gly Ala Thr Leu Asn Gly Ser 
50 55 60 

Ala Tyr Ala Gin Asn Asn Ser Lys lie Ala Phe Gly Thr Thr Gly Asn 
65 70 75 80 

Asn Asp Asn Ala Ser Ala Ser Asn Glu Ala Ser lie Ala lie Gly Ser 
85 90 95 

Leu Ala Lys Ala His Ala Asn Gin Ala lie Ala lie Gly Gly Ser Lys 
100 105 110 



Pro Asp Pro Arg Asn Gin Ala Ala Asn Gin Lys Ala Gly Ser His Ala 
115 120 125 

Lys Gly Lys Glu Ser lie Ala lie Gly Gly Asp Val Leu Ala Glu Gly 
130 135 140 

Asp Ala Ser lie Ala lie Gly Ser Asp Asp Leu Tyr Leu Asp Arg Asn 
145 150 155 160 

Ser Thr Asn Ser Lys Tyr Pro Asn Gly Leu Leu Ser Thr Leu lie Gin 
165 170 175 

Asn His Thr Val Leu Arg Gin lie Arg Asp Ser Asn Gly Ser Gin Lys 
180 185 190 

Tyr Arg Arg Thr Ala Ala Glu Gly His Ala Ser Thr Ala Val Gly Ala 
195 200 205 

Met Ala Tyr Ala Lys Gly His Phe Ala Asn Ala Phe Gly Thr Arg Ser 

210 215 220 

Thr Ala Glu Gly Asn Tyr Ser Leu Ala Val Gly Leu Thr Ala Lys Ala 
225 230 235 240 

Glu Lys Gly Tyr Thr Il.e Ala lie Gly Ser Asn Ala Gin Ala lie Asn 
245 250 255 



Tyr Gly Ala Leu Ala Leu Gly Ala 
260 

Gly He Ala Leu Gly Tyr Gly Ser 
275 280 

Asn Asn Asn Lys Ala Tyr Val Pro 
290 295 



Asp Thr Arg Val Asp Leu Asp Tyr 
265 270 

Gin lie Leu Asn Asn Asn Asn Asn 
285 

Glu Gly Asn Gly Ser Asn He Lys 
300 
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Ser Ser Lys Ala Thr Gly Asn Gly Leu Phe Ser lie Gly Ser Ser Thr 
305 310 315 320 

lie Lys Arg Lys lie lie Asn Val Gly Ala Gly Tyr Glu Asp Thr Asp 
325 330 335 

Ala Val Asn Val Ala Gin Leu Lys Ala Val Glu Asn Leu Ala Lys Arg 
340 345 350 

Gin lie Thr Phe Lys Gly Asp Asp Asn Gly Thr Gly Val Lys Lys Lys 
355 360 365 

Leu Gly Glu Thr Leu Thr lie Lys Gly Gly Glu Thr Gin Ala Asp Lys 
370 375 380 

Leu Thr Asp Asn Asn Asn lie Gly Val Val Thr Asp Asn Asn Thr Gly 
385 390 395 400 

Leu Lys Val Lys Leu Ala Lys Asn Leu Ser Gly Leu Glu Thr Val Ser 
405 410 415 

Thr Lys Asn Leu Thr Ala Ser Glu Lys Val Thr Val Gly Ser Gly Asn 
420 425 430 

Asn Thr Ala Glu Leu Gin Ser Gly Gly Leu Thr Phe Thr Pro Thr Thr 
435 440 445 

Asn Ala Ser Thr Asp Lys Thr Val Tyr Gly Thr Asp Gly Leu Lys Phe 
450 455 460 

Thr Asp Asn Ser Asn Thr Ala Leu Glu Asp Thr Thr Arg lie Thr Lys 
465 470 475 480 

Asp Lys lie Gly Phe Ser Asn Lys Ala Gly Thr Val Asp Glu Asn Lys 
485 490 495 



Pro Tyr Leu Asp 
500 

Asn Gly Gly Leu 
515 



Lys Asp Lys Leu 

Thr Val Asn Asn 
520 



Lys Val Gly Asn 
505 

Thr He Gly Gly 



Ser Thr Leu Asn 
510 

Ser Asn Lys Gin 
525 



He Gin Val Gly Ala Asp Gly He Lys Phe Ala Asp Val Asn Val Asn 

530 535 540 

Val Ser Asn Ala Ala Lys Phe Gly Thr Thr Arg He Thr Glu Glu Glu 

545 550 555 560 



He Gly Phe Ala Asp Ala Asp Gly Lys Val Asp Lys Lys Ser Pro Tyr 
5.65 570 575 

\ 

Leu Asp Lys Lys Gin Leu Gin Val Gly Gly Val Lys He Thr Lys Asp 

580 585 590 

Ser Gly He Asn Ala Gly Asp Gin Lys He Ser Asn Val Lys Asp Ala 
595 600 605 

Thr Asp Asp Thr Asp Ala Val Thr Tyr Lys Gin Leu Lys Gin Val Gin 
610 615 620 
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Gin Asp Ala Asp Gly Ala Leu Gin Ser Phe Ser lie Arg Asp Glu Lys 
625 630 635 640 

Gly Gin Glu Phe Thr lie Ser Asn Leu Tyr Ser Asn Gly Asn Thr Pro 
645 650 655 

Asn Thr Phe Glu Thr lie Thr Phe Ala Gly Glu Asn Gly lie Ser lie 
660 665 670 

Ser Asn Asp lie Ala Lys Gly Lys Val Lys Val Gly lie Asp Pro lie 
675 680 685 

Asn Gly Leu Thr Thr Pro Lys Leu Thr Val Gly Ser Asp Lys Asp Gly 
690 695 700 

Lys Thr Gin Leu Val lie Glu Gin Val Ala Ser Gly Asn Asp Thr Lys 
705 710 715 720 

Asn lie lie Arg Gly Leu Ser Pro Thr Leu Pro Ser lie Thr Asn Ala 

725 730 735 

Gly Gly Val Arg Thr Thr Glu Gin Gly Asn Thr lie Thr Ser Asp Glu 
740 745 750 

Asp Lys Ser Lys Ala Ala Ser lie Gly Asp lie Leu Asn Thr Gly Phe 
755 760 765 

Asn Leu Lys Asn Asn Ser Asn Ser Val Gly Phe Val Ser Thr Tyr Asn 
770 775 780 

Thr Val Asp Phe He Asp Gly Asn Ala Thr Thr Ala Lys Val Thr Tyr 
785 790 795 800 

Asp Glu Thr Asn Gin Thr Ser Lys Val Thr Tyr Asp Val Asn Val Asp 
805 810 815 

Glu Lys Thr He Glu Leu Thr Gly Asp Asn Gly Lys Thr Asn Lys He 
820 825 830 

Gly Val Lys Thr Thr Thr Leu Thr Thr Thr Asn Ala Asn Gly Lys Ala 
835 840 845 

Thr Asn Phe Ser Thr Thr Asp Asn Asp Ala Leu Val Asn Ala Lys Asp 
850 855 860 

He Ala Glu Asn Leu Asn Thr Leu Ala Lys Glu He His Thr Thr Lys 
865 870 875 880 

Gly Thr Ala Asp Thr Ala Leu Gin Thr Phe Lys Val Lys Lys Asp Gly 
885 890 895 

Ala Thr Asp Asp Glu Thr He Thr Val Gly Lys Asp Gly Thr Gin Asn 
900 905 910 

Gly Lys Thr Val Asn Thr Leu Lys Leu Lys Gly Glu Asn Gly Leu Thr 
915 920 925 
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Val Ala Thr Asn Lys Asp Gly Thr Val Thr Phe Gly lie Asn Thr Gin 
930 935 940 

Ser Gly Leu Lys Ala Gly Asp Ser Thr Thr Leu Asn Lys Asp Gly Leu 
945 950 955 960 

Ser lie Lys Asn Pro Ala Ser Asn Glu Gin lie Gin Val Gly Ala Asp 
965 970 975 

Gly Val Lys Phe Ala Lys Val Asp Lys Gly Asn Ser Ser Thr Gly lie 
980 985 990 

Asp Gly Thr Ser Arg lie Thr Lys Asp Gin lie Gly Phe Thr Gly Ala 
995 1000 1005 

Asn Gly Ser Leu Asp Thr Thr Lys Pro His Leu Thr Lys Asp Lys Leu 
1010 1015 1020 

Lys Val Gly Glu Val Glu lie Thr Asn Thr Gly lie Asn Ala Gly Gly 
1025 1030 1035 1040 

Lys Lys lie Thr Asn lie Gin Ser Gly Asp lie Thr Gin Asn Ser Asn 
1045 1050 1055 

Asp Ala Val Thr Gly Gly Arg Val Tyr Asp Leu Lys Thr Glu Leu Glu 
1060 1065 1070 

Ser Lys lie Asn Ser Ala Ala Lys Thr Ala Gin Asn Ser Leu His Glu 
1075 1080 1085 

Phe Ser Val Ala Asp Glu Gin Gly Asn His Phe Thr Val Ser Asn Pro 
1090 1095 1100 

Tyr Ser Ser Tyr Asp Thr Ser Lys Thr Ser Asp Val lie Thr Phe Ala 
1105 1110 1115 1120 

Gly Glu Asn Gly lie Thr Thr Lys Val Asn Lys Gly Val Val Arg Val 
1125 1130 1135 

Gly lie Asp Gin Thr Lys Gly Leu Thr Thr Pro Lys Leu Thr Val Gly 
1140 1145 1150 

Asn Asn Asn Gly Lys Gly lie Val lie Asp Ser Lys Asp Gly Gin Asn 
1155 1160 1165 

Thr lie Thr Gly Leu Ser Asn Thr Leu Ala Asn Val Thr Asn Asp Gly 
1170 1175 1180 

Ala Gly His Ala Leu Ser Gin Gly Leu Ala Asn Asp Thr Asp Lys Thr 
1185 1190 1195 1200 

Arg Ala Ala Ser lie Gly Asp Val Leu Asn Ala Gly Phe Asn Leu Gin 
1205 1210 1215 

Gly Asn Gly Glu Ala Val Asp Phe Val Ser Thr Tyr Asp Thr Val Asp 
1220 1225 1230 

Phe lie Asp Gly Asn Ala Thr Thr Ala Lys Val Thr Tyr Asp Asp Thr 
1235 1240 1245 
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Ser Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val Asp Asn Lys Thr. 
1250 1255 1260 

lie Glu Val Thr Ser Asp Lys Lys Leu Gly Val Lys Thr Thr Thr Leu 
1265 1270 1275 1280 

Thr Lys Thr Ser Ala Asn Gly Asn Ala Thr Lys Phe Ser Ala Ala Asp 
1285 1290 1295 

Gly Asp Ala Leu Val Lys Ala Ser Asp lie Ala Thr His Leu Asn Thr 
1300 1305 1310 

Leu Ala Gly Asp lie Gin Thr Ala Lys Gly Ala Ser Gin Ala Ser Ser 
1315 1320 1325 

Ser Ala Ser Tyr Val Asp Ala Asp Gly Asn Lys Val lie Tyr Asp Ser 
1330 1335 1340 

Thr Asp Lys Lys Tyr Tyr Gin Val Asn Asp Lys Gly Gin Val Asp Lys 
1345 1350 1355 1360 

Asn Lys Glu Val Ala Lys Asp Lys Leu Val Ala Gin Ala Gin Thr Pro 
1365 1370 1375 

Asp Gly Thr Leu Ala Gin Met Asn Val Lys Ser Val lie Asn Lys Glu 
1380 1385 1390 

Gin Val Asn Asp Ala Asn Lys Lys Gin Gly lie Asn Glu Asp Asn Ala 
1395 1400 1405 

Phe lie Lys Gly Leu Glu Asn Ala Ala Lys Asp Thr Lys Thr Lys Asn 
1410 1415 1420 

Ala Ala Val Thr Val Gly Asp Leu Asn Ala Val Ala Gin Thr Pro Leu 
1425 1430 1435 1440 

Thr Phe Ala Gly Asp Thr Gly Thr Thr Ala Lys Lys Leu Gly Glu Thr 
1445 1450 1455 

Leu Thr lie Lys Gly Gly Gin Thr Asp Thr Asn Lys Leu Thr Asp Asn 
1460 1465 1470 

Asn lie Gly Val Val Ala Gly Thr Asp Gly Phe Thr Val Lys Leu Ala 
1475 1480 1485 

Lys Asp Leu Thr Asn Leu Asn Ser Val Asn Ala Gly Gly Thr Arg lie 
1490 1495 1500 

Asp Glu Lys Gly lie Ser Phe Val Asp Ala Asn Gly Gin Ala Lys Ala 
1505 1510 1515 1520 

Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu Gly Gly Lys Arg 
1525 1530 1535 



lie Ser 



Asn lie Gly Ala Ala Val Asp Asp Asn Asp 
1540 1545 



Ala Val Asn Phe 
1550 
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Lys Gin Phe Asn Glu Val Ala Lys Thr Val Asn Asn Leu Asn Asn Gin 
1555 1560 1565 

Ser Asn Ser Gly Ala Ser Leu Pro Phe Val Val Thr Asp Ala Asn Gly 
1570 1575 1580 

Lys Pro lie Asn Gly Thr Asp Gly Lys Pro Gin Lys Ala lie Lys Gly 
1585 1590 1595 1600 

Ala Asp Gly Lys Tyr Tyr His Ala Asn Ala Asn Gly Val Pro Val Asp 
1605 1610 1615 

Lys Asp Gly Lys Pro lie Thr Asp Ala Asp Lys Leu Ala Asn Leu Ala 
1620 1625 1630 

Ala His Gly Lys Pro Leu Asp Ala Gly His Gin Val Val Ala Ser Leu 
1635 1640 1645 

Gly Gly Asn Ser Asp Ala lie Thr Leu Thr Asn lie Lys Ser Thr Leu 
1650 1655 1660 

Pro Gin He Asp Thr Pro Asn Thr Gly Asn Ala Asn Ala Gly Gin Ala 
1665 1670 1675 1680 

Gin Ser Leu Pro Ser Leu Ser Ala Ala Gin Gin Ser Asn Ala Ala Ser 
1685 1690 1695 

Val Lys Asp Val Leu Asn Val Gly Phe Asn Leu Gin Thr Asn His Asn 
1700 1705 1710 

Gin Val Asp Phe Val Lys Ala Tyr Asp Thr Val Asn Phe Val Asn Gly 
1715 1720 1725 

Thr Gly Ala Asp He Thr Ser Val Arg Ser Ala Asp Gly Thr Met Ser 
1730 1735 1740 

Asn He Thr Val Asn Thr Ala Leu Ala Ala Thr Asp Asp Asp Gly Asn 
1745 1750 1755 1760 

Val Leu He Lys Ala Lys Asp Gly Lys Phe Tyr Lys Ala Asp Asp Leu 
1765 1770 1775 

Met Pro Asn Gly Ser Leu Lys Ala Gly Lys Ser Ala Ser Asp Ala Lys 
1780 1785 1790 

Thr Pro Thr Gly Leu Ser Leu Val Asn Pro Asn Ala Gly Lys Gly Ser 
1795 1800 1805 

Thr Gly Asp Ala Val Ala Leu Asn Asn Leu Ser Lys Ala Val Phe Lys 
1810 1815 1820 

Ser Lys Asp Gly Thr Thr Thr Thr Thr Val Ser Ser Asp Gly He Ser 
1825 1830 1835 1840 

He Gin Gly Lys Asp Asn Ser Ser He Thr Leu Ser Lys Asp Gly Leu 
1845 1850 1855 

Asn Val Gly Gly Lys Val He Ser Asn Val Gly Lys Gly Thr Lys Asp 
I860 1865 1870 
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Thr Asp Ala Ala Asn Val Gin Gin Leu Asn Glu Val Arg Asn Leu Leu 
1875 1880 1885 

Gly Leu Gly Asn Ala Gly Asn Asp Asn Ala Asp Gly Asn Gin Val Asn 
1890 1895 1900 

lie Ala Asp lie Lys Lys Asp Pro Asn Ser Gly Ser Ser Ser Asn Arg 
1905 1910 1915 1920 

Thr Val lie Lys Ala Gly Thr Val Leu Gly Gly Lys Gly Asn Asn Asp 
1925 1930 1935 

Thr Glu Lys Leu Ala Thr Gly Gly Val Gin Val Gly Val Asp Lys Asp 
1940 1945 1950 

Gly Asn Ala Asn Gly Asp Leu Ser Asn Val Trp Val Lys Thr Gin Lys 
1955 1960 1965 

Asp Gly Ser Lys Lys Ala Leu Leu Ala Thr Tyr Asn Ala Ala Gly Gin 
1970 1975 1980 

Thr Asn Tyr Leu Thr Asn Asn Pro Ala Glu Ala lie Asp Arg lie Asn 
1985 1990 1995 2000 

Glu Gin Gly lie Arg Phe Phe His Val Asn Asp Gly Asn Gin Glu Pro 
2005 2010 2015 

Val Val Gin Gly Arg Asn Gly lie Asp Ser Ser Ala Ser Gly Lys His 
2020 2025 2030 

Ser Val Ala lie Gly Phe Gin Ala Lys Ala Asp Gly Glu Ala Ala Val 
2035 2040 2045 

Ala lie Gly Arg Gin Thr Gin Ala Gly Asn Gin Ser lie Ala lie Gly 
2050 2055 2060 

Asp Asn Ala Gin Ala Thr Gly Asp Gin Ser lie Ala lie Gly Thr Gly 
2065 2070 2075 2080 

Asn Val Val Thr Gly Lys His Ser Gly Ala lie Gly Asp Pro Ser Thr 
2085 2090 2095 

Val Lys Ala Asp Asn Ser Tyr Ser Val Gly Asn Asn Asn Gin Phe lie 
2100 2105 2110 

Asp Ala Thr Gin Thr Asp Val Phe Gly Val Gly Asn Asn lie Thr Val 
2115 2120 2125 

Thr Glu Ser Asn Ser Val Ala Leu Gly Ser Asn Ser Ala lie Ser Ala 
2130 2135 2140 

Gly Thr His Ala Gly Thr Gin Ala Lys Lys Ser Asp Gly Thr Ala Gly 
2145 2150 2155 2160 

Thr Thr Thr Thr Ala Gly Ala Thr Gly Thr Val Lys Gly Phe Ala Gly 
2165 2170 2175 
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Gin Thr Ala Val Gly Ala Val Ser Val Gly Ala Ser Gly Ala Glu Arg 
2180 2185 2190 

Arg lie Gin Asn Val Ala Ala Gly Glu Val Ser Ala Thr Ser Thr Asp 
2195 2200 2205 

Ala Val Asn Gly Ser Gin Leu Tyr Lys Ala Thr Gin Gly lie Ala Asn 
2210 2215 2220 

Ala Thr Asn Glu Leu Asp His Arg lie His Gin Asn Glu Asn Lys Ala 
2225 2230 2235 2240 

Asn Ala Gly lie Ser Ser Ala Met Ala Met Ala Ser Met Pro Gin Ala 
2245 2250 2255 

Tyr lie Pro Gly Arg Ser Met Val Thr Gly Gly lie Ala Thr His Asn 
2260 2265 2270 

Gly Gin Gly Ala Val Ala Val Gly Leu Ser Lys Leu Ser Asp Asn Gly 
2275 2280 2285 

Gin Trp Val Phe Lys lie Asn Gly Ser Ala Asp Thr Gin Gly His Val 
2290 2295 2300 

Gly Ala Ala Val Gly Ala Gly Phe His Phe 
2305 2310 



<210> 12 
<211> 6259 
<212> DNA 

<213> Moraxella catarrhal is 



<400> 12 

atgatcggtg 

gcaattggtg 

gccattgcta 

agtaataaaa 

gagtccatcg 

agtgatgact 

attaacgatc 

gatgtaaaat 

tcatatgcac 

tattccttgg 

tctgatgcaa 

ctacagggca 

agaccggcct 

acgaaggcgg 

ggtgcaggtg 

tgggctaagg 

ggtttggata 

aatatcggtg 

ttaaacaatc 

ggtagtagta 

aatacaggca 

aataatgcag 

tttgctcgag 

aaagtgggta 

agtaatcttg 



caacgctcag 
aacaaaacca 
ttggtgaaaa 
ctgtcaatgg 
ccatcggtgg 
tacatttgct 
ttattaacgg 
atagacgcac 
agggtcattt 
cagtgggtct 
catctagctc 
gtattgccct 
atacaccaaa 
gtccactttc 
ttaataaaac 
agcgtagaat 
atactttaac 
tggtaaaaga 
ttactgaggt 
gtagtactac 
gtcaaagcac 
aaacaacagc 
atggtgatgt 
gtgttgcaat 
ccaaaggtag 



tggcagtgct 
gccaagacgc 
tgctaacgca 
aagcagtttg 
tgatgtaaag 
tgatcagcat 
ccatgcagta 
aaccgcaagc 
ttccaacgcc 
tgccgccaca 
gttgggagcg 
aggtcaaggt 
tacccaggca 
cattggtagt 
cgatgcggtc 
tacttttcag 
tattaaaggt 
ggctgataat 
gaatacaact 
agctgaatta 
aagcaaaacc 
agcaatcggc 
tgatgaaaaa 
taccatagac 
cagtgctaac 



tatgctcaaa 
tcaggcactg 
cagggcggtc 
gataagatag 
gctagtggtg 
ggtaatccta 
ttaaaagaaa 
ggacacgcca 
tttggtacac 
gccgagggcc 
atagcccttg 
tctgttgtca 
ctagacccca 
aactctatca 
aatgtggcac 
ggtgatgata 
ggtgcagaga 
agtggtctga 
acattaaatg 
ttgagtgata 
gtctatggcg 
actactcgta 
caagcaccat 
aatggcattg 
gatgcggtta 



aaaaagatac 
ccaaggcgga 
aagccatcgc 
gtaccgatgc 
atgcctcgat 
aacatccgaa 
tacgaagctc 
gtactgcagt 
gggcaacagc 
aatctacaat 
gtgcaggtac 
ctcagagtga 
agtttcaagc 
aacgtaaaat 
agctagaagc 
acagtactga 
ccaacgcatt 
aagttaaact 
ccacaaccac 
gtttaacctt 
ttaatggggt 
ttaccagaga 
atttggataa 
atgcaggtaa 
ccatcgaaca 



caaacatatc 
cggtgatcga 
catcggtagt 
tacgggtcaa 
tgccatcggt 
aggtactctg 
aaaggataat 
gggagccatg 
taaaagtgcc 
cgctattggt 
tcgtgctcag 
taataattct 
caccaataat 
catcaatgtc 
ggtggtgaag 
cgtaaaaata 
aaccgataat 
tgctaaaact 
agttaaggta 
tacccagccc 
gaagtttact 
taaaattggc 
aaaacaactt 
taaaaagatc 
gctcaaagcc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 
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gccaagccta ctttaaacgc aggcgctggc 
gatgctaaga gtggcaatgt taccgcccca 
cttaacagtg atggcactag tgataaattt 
ttagttaccg ccgaacattt ggcaagctat 
gctctacaaa gctttaccgt taaagaagaa 
gctaaagata cgacaaaaaa tgccggcgca 
ggtctaacgg ttgctaccaa aaaagatggt 
ggtctgacca ttggcaaaag caccctaaac 
gaacaaatcc aagtcggtgc taatggcatt 
ggtactggca ttgcaaatac cgctcgcatt 
gatggtgcag ttgatacaaa caaaccttat 
gttaagatta ccaacactgg cattaacgca 
acactgccta gcattgccga tcaaagtagc 
gacaaagaca aatccaacgc tgccagcatt 
aaaaataata acaaccccat tgactttgtc 
ggcaatgcca ccaccgccac agtaacccat 
tatgatgtga atgtggatga tacaaccatt 
cttggcgtca aaaccaccaa actgaacaaa 
tttaatgtta actctagtga tgaagatgcc 
ctaaacaccc tagccaagga aattcacacc 
acctttaccg ttaaaaaggt agatgaaaat 
gtgggtcaaa agaacgcaaa taatcaagtc 
cttaatatta aaaccgacaa aaatggtacg 
cttaaagccg gcaaaagcac cctaaacgac 
agcgaacaaa tccaagtcgg tgctgatggc 
gttgtaggtg ctggcattga tggcacaact 
gggactaatg gctcacttga taaaagcaaa 
ggtggtaaaa agattaccaa cattcaatca 
gtgacaggcg gcaagattta tgatttaaaa 
gccaaaacag cacaaaactc attacacgaa 
tttacggtta gtaaccctta ctccagttat 
tttgcaggtg aaaacggcat taccaccaag 
gaccaaacca aaggcttaac cacgcctaag 
attgtcattg acagccaaaa tggtcaaaat 
aatgttacca atgataaagg tagcgtacgc 
gaagacaaaa cccgtgccgc cagcattgtt 
ggcaatggtg aagcggttga ctttgtctcc 
aatgccacca ccgctaaggt gacctatgat 
gatgtcaatg tggatgatac aaccattgaa 
accacattga ccagtactgg cacaggtgct 
ggcgatgcgc ttgtcaaggc cagtgatatc 
atccaaactg ccaaaggggc aagccaagcg 
ggcaataagg tcatctatga cagtaccgat 
acagttgata aaaccaaaga agttgccaaa 
gatggcacat tggctcaaat gaatgtcaaa 
gccaataaaa agcaaggcat caatgaagac 
gcttctgata acaaaaccaa aaacgccgca 
caaacaccgc tgacctttgc aggggataca 
ttgaccatca aaggtgggca aacagacacc 
gtagcaggta ctgatggctt cactgtcaaa 
gttaatgcag gtggcaccaa aattgatgac 
caagccaaag caaacacccc tgtgctaagt 
atcagtaatg tgggcaaagg cacaaaagat 
gaagtacgca acttgttggg tcttggtaat 
gtaaacattg ccgacatcaa aaaagaccca 
atcaaagcag gcacggtact tggcggtaaa 
ggtggtatac aagtgggcgt ggataaagac 
tgggtcaaaa cccaaaaaga tggcagcaaa 
ggtcaigacca actatttgac caacaacccc 



atcagtgtca cacctactga aatatcagtt 1560 
acttacaaca ttggcgtgaa aaccaccgag 162 0 
agtgttaagg gtagtggtac gaacaatagc 1680 
ctaaatgaag tcaatcgaac ggctgacagt 1740 
gacgatgatg acgccaacgc tatcaccgtg 1800 
gtcagcatct taaaactcaa aggtaaaaac 1860 
acggttacct ttgggcttag ccaagatagc 1920 
aacgatggct tgactgttaa agataccaac 1980 
aaatttacta atgtgaatgg tagtaatcca 204 0 
accagagata aaattggctt tgctggttct 2100 
cttgatcaag acaagctaca agttggcaat 2160 
ggtggtaaag ccatcacagg gctgtcccca 2 22 0 
cgcaacatag aactgggcaa tacaatccaa 22 80 
aatgatatat taaatacagg ctttaaccta 2340 
tccacttatg acattgttga ctttgccaat 24.00 
gataccgcta acaaaaccag taaagtggta 2460 
catctaacag gcactgatga caataaaaaa 2 52 0 
acaagtgcta atggtaatac agcaactaac 2580 
cttgttaacg ccaaagacat cgccgaaaat 264 0 
accaaaggca cagcagacac cgccctacaa 2700 
aataatgctg atgacgccaa cgccatcacc 2760 
aacaccctaa cactcaaagg tgaaaacggt 2 82 0 
gttacctttg gcattaacac cacaagcggt 2 880 
ggtggcttgt ctattaaaaa ccccactggt 294 0 
gtgaagtttg ccaaggttaa taataatggt 3 000 
cgcattacca gagatgaaat tggctttact 3 060 
ccccacctaa gcaaagacgg cattaacgca 312 0 
ggtgagattg cccaaaacag ccatgatgct 3180 
accgaacttg aaaacaaaat cagcagtact 3240 
ttctcagtag cagatgaaca aggtaataac 33 00 
gacacctcaa agacctctga tgtcatcacc 3360 
gtaaataaag gtgtggtgcg tgtgggcatt 3420 
ctgaccgtgg gtaataataa tggcaaaggc 34 80 
accatcacag gactaagcaa. cactctagct 354 0 
accacagaac agggcaatat aatcaaagac 3600 
gatgtgctaa gcgcaggctt taacttgcaa 3660 
acttatgaca ccgtcaactt tgccgatggc 3720 
gacacaagca aaaccagtaa agtggtctat 3 7 80 
gttaaagata aaaaacttgg cgtaaaaacc 3 84 0 
aataaatttg ccctaagcaa tcaagctact 3 900 
gttgctcatc taaacacctt atctggcgac 3 960 
aacaactcag caggctatgt ggatgctgat 4 02 0 
aacaagtact atcaagccaa aaatgatggc 4080 
gacaaactgg tcgcccaagc ccaaacccca 414 0 
tcagtcatta acaaagaaca agtaaatgat 42 00 
aacgcctttg ttaaaggact tgaaaaagcc 4260 
gtaactgtgg gtgatttaaa tgccgttgcc 4320 
ggcacaacgg ctaaaaaact gggcgagact 43 80 
aataagctaa ccgataataa catcggtgtg 4440 
cttgccaaag acctaaccaa tcttaacagc 4500 
aaaggcgtgt cttttgtaga ctcaagcggt 4560 
gccaatgggc tggacctggg tggcaaggtc 4 620 
accgacgctg ccaatgtaca acagttaaac 4680 
gctggtaatg ataacgctga cggcaatcag 4740 
aattcaggtt catcatctaa ccgcactgtc 4800 
ggtaataacg ataccgaaaa acttgccact 4 860 
ggcaacgcta acggcgattt aagcaatgtt 4 92 0 
aaagccctgc tcgccactta taacgccgca 4 980 
gcagaagcca ttgacagaat aaatgaacaa 504 0 
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ggtatccgct 
ggcattgact 
gatggtgaag 
atcggtgata 
gtagcaggta 
tacagtgtgg 
ggcaataaca 
agtgcaggca 
accacagcag 
gtctccgtgg 
agtgccacca 
gccaacgcaa 
gggatttcat 
atggttaccg 
aagctgtcgg 
catgtagggg 
cttaaaaatc 
tgctgatgtt 
ccaaatcgcc 
atatggttaa 
tatgatccgt 



tcttccatgt 
caagtgcctc 
ccgccgttgc 
acgcacaagc 
agcactctgg 
gtaataacaa 
tcaccgtgac 
cacacgcagg 
gtgcaaccgg 
gtgcctcagg 
gcaccgatgc 
ccaatgagct 
cagcgatggc 
ggggtattgc 
ataatggtca 
cggcagttgg 
aatctcacca 
ttttatcact 
attgatcata 
aattgtgcca 
tgacctgca 



caacgatggc 
aggcaagcac 
cataggcaga 
cacgggcgat 
tgccatcggc 
ccagtttacc 
cgaaagtaac 
cacacaagcc 
tacggttaaa 
tgctgaacgc 
ggtcaatggt 
tgaccatcgt 
gatggcgtcc 
cacccacaac 
atgggtattt 
tgcaggtttt 
tagttgtata 
taaaccattt 
ggtaaactta 
ttgaccaaaa 



aatcaagagc 
tcagtggcga 
caaacccaag 
caatccatcg 
gacccaagca 
gatgccactc 
tcggttgcct 
aaaaaatctg 
ggctttgctg 
cgtatccaaa 
agccagttgt 
atccaccaaa 
atgccacaag 
ggtcaaggtg 
aaaatcaatg 
cacttttaag 
aaacagcatc 
taccgctcaa 
ttgagtaaat 
aatgaccgat 



ctgtggtaca 
taggtttcca 
caggcaacca 
ccatcggtac 
ctgttaaggc 
aaaccgatgt 
taggttcaaa 
acggcacagc 
gacaaacggc 
atgtggcagc 
acaaagccac 
acgaaaataa 
cctacattcc 
cggtggcagt 
gttcagccga 
ccataaatcg 
agcatcagtc 
gtgattctct 
tttatcaatg 
ttatcccgaa 



agggcgtaac 
ggccaaggca 
atccatcgcc 
aggcaatgtg 
tgataacagt 
ctttggtgtg 
ctctgccatc 
aggtacaacc 
ggttggtgcg 
aggtgaggtc 
ccaaagcatt 
ggccaatgca 
tggcagatcc 
gggactgtcg 
tacccaaggc 
caagatttta 
atattactga 
ttcaccatga 
tagttgttag 
aatttctgat 



5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6259 



<210> 13 

<211> 1992 
<212> PRT 

<213> Moraxella catarrhalis 



<400> 13 
Met lie Gly Ala 
1 

Thr Lys His lie 
20 

Thr Ala Lys Ala 
35 

Asn Ala Gin Gly 
50 

Val Asn Gly Ser 
65 

Glu Ser lie Ala 



He Ala He Gly 
100 

Pro Lys His Pro 
115 

Ala Val Leu Lys 
130 

Arg Arg Thr Thr 
145 



Thr Leu Ser Gly 
5 

Ala He Gly Glu 



Asp Gly Asp Arg 
40 

Gly Gin Ala He 
55 

Ser Leu Asp Lys 
70 

He Gly Gly Asp 
85 

Ser Asp Asp Leu 



Lys Gly Thr Leu 
120 

Glu He Arg Ser 
135 

Ala Ser Gly His 
150 



Ser Ala Tyr Ala 

10 

Gin Asn Gin Pro 
25 

Ala He Ala He 



Ala He Gly Ser 
60 

He Gly Thr Asp 
75 

Val Lys Ala Ser 
90 

His Leu Leu Asp 
105 

He Asn Asp Leu 



Ser Lys Asp Asn 
140 

Ala Ser Thr Ala 
155 



Gin Lys Lys Asp 
15 

Arg Arg Ser Gly 
30 

Gly Glu Asn Ala 
45 

Ser Asn Lys Thr 



Ala Thr Gly Gin 
80 

Gly Asp Ala Ser 
95 

Gin His Gly Asn 
110 

He Asn Gly His 
125 

Asp Val Lys Tyr 



Val Gly Ala Met 
160 



50 



Ser Tyr Ala Gin Gly His Phe Ser Asn Ala Phe Gly Thr Arg Ala Thr 
165 170 175 

Ala Lys Ser Ala Tyr Ser Leu Ala Val Gly Leu Ala Ala Thr Ala Glu 
180 185 190 

Gly Gin Ser Thr lie Ala lie Gly Ser Asp Ala Thr Ser Ser Ser Leu 
195 200 205 

Gly Ala lie Ala Leu Gly Ala Gly Thr Arg Ala Gin Leu Gin Gly Ser 
210 215 220 

lie Ala Leu Gly Gin Gly Ser Val Val Thr Gin Ser Asp Asn Asn Ser 
225 230 235 240 

Arg Pro Ala Tyr Thr Pro Asn Thr Gin Ala Leu Asp Pro Lys Phe Gin 
245 250 255 

Ala Thr Asn Asn Thr Lys Ala Gly Pro Leu Ser lie Gly Ser Asn Ser 
260 265 270 

lie Lys Arg Lys lie lie Asn Val Gly Ala Gly Val Asn Lys Thr Asp 
275 280 285 

Ala Val Asn Val Ala Gin Leu Glu Ala Val Val Lys Trp Ala Lys Glu 
290 295 300 

Arg Arg lie Thr Phe Gin Gly Asp Asp Asn Ser Thr Asp Val Lys lie 
305 310 315 320 

Gly Leu Asp Asn Thr Leu Thr lie Lys Gly Gly Ala Glu Thr Asn Ala 
325 330 335 

Leu Thr Asp Asn Asn lie Gly Val Val Lys Glu Ala Asp Asn Ser Gly 
340 345 350 

Leu Lys Val Lys Leu Ala Lys Thr Leu Asn Asn Leu Thr Glu Val Asn 
355 360 365 

Thr Thr Thr Leu Asn Ala Thr Thr Thr Val Lys Val Gly Ser Ser Ser 
370 375 380 

Ser Thr Thr Ala Glu Leu Leu Ser Asp Ser Leu Thr Phe Thr Gin Pro 
385 390 395 400 

Asn Thr Gly Ser Gin Ser Thr Ser Lys Thr Val Tyr Gly Val Asn Gly 
405 410 415 

Val Lys Phe Thr Asn Asn Ala Glu Thr Thr Ala Ala He Gly Thr Thr 
420 425 430 

Arg He Thr Arg Asp Lys He Gly Phe Ala Arg Asp Gly Asp Val Asp 
435 440 445 

Glu Lys Gin Ala Pro Tyr Leu Asp Lys Lys Gin Leu Lys Val Gly Ser 
450 455 460 

Val Ala He Thr He Asp Asn Gly He Asp Ala Gly Asn Lys Lys He 
465 470 475 480 
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Ser Asn Leu Ala Lys Gly Ser Ser Ala Asn Asp Ala Val Thr lie Glu 
485 490 495 

Gin Leu Lys Ala Ala Lys Pro Thr Leu Asn Ala Gly Ala Gly lie Ser 
500 505 510 

Val Thr Pro Thr Glu lie Ser Val Asp Ala Lys Ser Gly Asn Val Thr 
515 520 525 

Ala Pro Thr Tyr Asn lie Gly Val Lys Thr Thr Glu Leu Asn Ser Asp 
530 535 540 

Gly Thr Ser Asp Lys Phe Ser Val Lys Gly Ser Gly Thr Asn Asn Ser 
545 550 555 560 

Leu Val Thr Ala Glu His Leu Ala Ser Tyr Leu Asn Glu Val Asn Arg 
565 570 575 

Thr Ala Asp Ser Ala Leu Gin Ser Phe Thr Val Lys Glu Glu Asp Asp 
580 585 590 

Asp Asp Ala Asn Ala lie Thr Val Ala Lys Asp Thr Thr Lys Asn Ala 
595 600 605 

Gly Ala Val Ser lie Leu Lys Leu Lys Gly Lys Asn Gly Leu Thr Val 
610 615 620 

Ala Thr Lys Lys Asp Gly Thr Val Thr Phe Gly Leu Ser Gin Asp Ser 
625 630 635 640 

Gly Leu Thr lie Gly Lys Ser Thr Leu Asn Asn Asp Gly Leu Thr Val 
645 650 655 

Lys Asp Thr Asn Glu Gin lie Gin Val Gly Ala Asn Gly lie Lys Phe 
660 665 670 

Thr Asn Val Asn Gly Ser Asn Pro Gly Thr Gly lie Ala Asn Thr Ala 
675 680 685 

Arg lie Thr Arg Asp Lys lie Gly Phe Ala Gly Ser Asp Gly Ala Val 
690 695 700 

Asp Thr Asn Lys Pro Tyr Leu Asp Gin Asp Lys Leu Gin Val Gly Asn 
705 710 715 720 

Val Lys lie Thr Asn Thr Gly lie Asn Ala Gly Gly Lys Ala lie Thr 

725 730 735 

Gly Leu Ser Pro Thr Leu Pro Ser lie Ala Asp Gin Ser Ser Arg Asn 
740 745 750 

lie Glu Leu Gly Asn Thr lie Gin Asp Lys Asp Lys Ser Asn Ala Ala 
755 760 765 



Ser lie Asn Asp lie Leu Asn Thr Gly Phe Asn Leu Lys Asn Asn Asn 
770 775 780 
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Asn Pro lie Asp Phe Val Ser Thr Tyr Asp lie Val Asp Phe Ala Asn 
785 790 795 800 

Gly Asn Ala Thr Thr Ala Thr Val Thr His Asp Thr Ala Asn Lys Thr 
805 810 815 

Ser Lys Val Val Tyr Asp Val Asn Val Asp Asp Thr Thr lie His Leu 
820 825 830 

Thr Gly Thr Asp Asp Asn Lys Lys Leu Gly Val Lys Thr Thr Lys Leu 
835 840 845 

Asn Lys Thr Ser Ala Asn Gly Asn Thr Ala Thr Asn Phe Asn Val Asn 
850 855 860 

Ser Ser Asp Glu Asp Ala Leu Val Asn Ala Lys Asp lie Ala Glu Asn 
865 870 875 880 

Leu Asn Thr Leu Ala Lys Glu lie His Thr Thr Lys Gly Thr Ala Asp 
885 890 895 

Thr Ala Leu Gin Thr Phe Thr Val Lys Lys Val Asp Glu Asn Asn Asn 
900 905 910 

Ala Asp Asp Ala Asn Ala lie Thr Val Gly Gin Lys Asn Ala Asn Asn 
915 920 925 

Gin Val Asn Thr Leu Thr Leu Lys Gly Glu Asn Gly Leu Asn lie Lys 
930 935 940 

Thr Asp Lys Asn Gly Thr Val Thr Phe Gly lie Asn Thr Thr Ser Gly 
945 950 955 960 

Leu Lys Ala Gly Lys Ser Thr Leu Asn Asp Gly Gly Leu Ser lie Lys 
965 970 975 

Asn Pro Thr Gly Ser Glu Gin lie Gin Val Gly Ala Asp Gly Val Lys 
980 985 990 

Phe Ala Lys Val Asn Asn Asn Gly Val Val Gly Ala Gly lie Asp Gly 
995 1000 1005 

Thr Thr Arg lie Thr Arg Asp Glu lie Gly Phe Thr Gly Thr Asn Gly 
1010 1015 1020 

Ser Leu Asp Lys Ser Lys Pro His Leu Ser Lys Asp Gly lie Asn Ala 
1025 1030 1035 1040 

Gly Gly Lys Lys lie Thr Asn He Gin Ser Gly Glu lie Ala Gin Asn 
1045 1050 1055 

Ser His Asp Ala Val Thr Gly Gly Lys He Tyr Asp Leu Lys Thr Glu 
1060 1065 1070 

Leu Glu Asn Lys He Ser Ser Thr Ala Lys Thr Ala Gin Asn Ser Leu 
1075 1080 1085 



His Glu Phe Ser Val 
1090 



Ala Asp Glu Gin Gly Asn Asn Phe Thr Val Ser 
1095 1100 
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Asn Pro Tyr Ser Ser Tyr Asp Thr Ser Lys Thr Ser Asp Val lie Thr 
1105 1110 1115 1120 

Phe Ala Gly Glu Asn Gly lie Thr Thr Lys Val Asn Lys Gly Val Val 
1125 1130 1135 

Arg Val Gly lie Asp Gin Thr Lys Gly Leu Thr Thr Pro Lys Leu Thr 
1140 1145 1150 

Val Gly Asn Asn Asn Gly Lys Gly lie Val lie Asp Ser Gin Asn Gly 
1155 1160 1165 

Gin Asn Thr lie Thr Gly Leu Ser Asn Thr Leu Ala Asn Val Thr Asn 
1170 1175 1180 

Asp Lys Gly Ser Val Arg Thr Thr Glu Gin Gly Asn lie lie Lys Asp 
1185 1190 1195 1200 

Glu Asp Lys Thr Arg Ala Ala Ser lie Val Asp Val Leu Ser Ala Gly 
1205 1210 1215 

Phe Asn Leu Gin Gly Asn Gly Glu Ala Val Asp Phe Val Ser Thr Tyr 
1220 1225 1230 

Asp Thr Val Asn Phe Ala Asp Gly Asn Ala Thr Thr Ala Lys Val Thr 
1235 1240 1245 

Tyr Asp Asp Thr Ser Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val 
1250 1255 1260 

Asp Asp Thr Thr lie Glu Val Lys Asp Lys Lys Leu Gly Val Lys Thr 
1265 1270 1275 1280 

Thr Thr Leu Thr Ser Thr Gly Thr Gly Ala Asn Lys Phe Ala Leu Ser 
1285 1290 1295 

Asn Gin Ala Thr Gly Asp Ala Leu Val Lys Ala Ser Asp lie Val Ala 
1300 1305 1310 

His Leu Asn Thr Leu Ser Gly Asp lie Gin Thr Ala Lys Gly Ala Ser 
1315 1320 1325 

Gin Ala Asn Asn Ser Ala Gly Tyr Val Asp Ala Asp Gly Asn Lys Val 
1330 1335 1340 

lie Tyr Asp Ser Thr Asp Asn Lys Tyr Tyr Gin Ala Lys Asn Asp Gly 
1345 1350 1355 1360 

Thr Val Asp Lys Thr Lys Glu Val Ala Lys Asp Lys Leu Val Ala Gin 
1365 1370 1375 

Ala Gin Thr Pro Asp Gly Thr Leu Ala Gin Met Asn Val Lys Ser Val 
1380 1385 1390 

He Asn Lys Glu Gin Val Asn Asp Ala Asn Lys Lys Gin Gly He Asn 
1395 1400 1405 
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Glu Asp Asn Ala Phe Val Lys Gly Leu Glu Lys Ala Ala Ser Asp Asn 
1410 1415 1420 

Lys Thr Lys Asn Ala Ala Val Thr Val Gly Asp Leu Asn Ala Val Ala 
1425 1430 1435 1440 

Gin Thr Pro Leu Thr Phe Ala Gly Asp Thr Gly Thr Thr Ala Lys Lys 
1445 1450 1455 

Leu Gly Glu Thr Leu Thr lie Lys Gly Gly Gin Thr Asp Thr Asn Lys 
1460 1465 1470 

Leu Thr Asp Asn Asn lie Gly Val Val Ala Gly Thr Asp Gly Phe Thr 
1475 1480 1485 

Val Lys Leu Ala Lys Asp Leu Thr Asn Leu Asn Ser Val Asn Ala Gly 
1490 1495 1500 

Gly Thr Lys lie Asp Asp Lys Gly Val Ser Phe Val Asp Ser Ser Gly 
1505 1510 1515 1520 

Gin Ala Lys Ala Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu 
1525 1530 1535 

Gly Gly Lys Val lie Ser Asn Val Gly Lys Gly Thr Lys Asp Thr Asp 
1540 1545 1550 

Ala Ala Asn Val Gin Gin Leu Asn Glu Val Arg Asn Leu Leu Gly Leu 
1555 1560 1565 

Gly Asn Ala Gly Asn Asp Asn Ala Asp Gly Asn Gin Val Asn lie Ala 
1570 1575 1580 

Asp lie Lys Lys Asp Pro Asn Ser Gly Ser Ser Ser Asn Arg Thr Val 
1585 1590 1595 1600 

lie Lys Ala Gly Thr Val Leu Gly Gly Lys Gly Asn Asn Asp Thr Glu 
1605 1610 1615 

Lys Leu Ala Thr Gly Gly lie Gin Val Gly Val Asp Lys Asp Gly Asn 
1620 1625 1630 

Ala Asn Gly Asp Leu Ser Asn Val Trp Val Lys Thr Gin Lys Asp Gly 
1635 1640 1645 

Ser Lys Lys Ala Leu Leu Ala Thr Tyr Asn Ala Ala Gly Gin Thr Asn 
1650 1655 1660 

Tyr Leu Thr Asn Asn Pro Ala Glu Ala lie Asp Arg lie Asn Glu Gin 
1665 1670 1675 1680 

Gly lie Arg Phe Phe His Val Asn Asp Gly Asn Gin Glu Pro Val Val 
1685 1690 1695 

Gin Gly Arg Asn Gly lie Asp Ser Ser Ala Ser Gly Lys His Ser Val 
1700 1705 1710 

Ala lie Gly Phe Gin Ala Lys Ala Asp Gly Glu Ala Ala Val Ala lie 
1715 1720 1725 
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Gly Arg Gin Thr Gin Ala Gly Asn Gin Ser lie Ala lie Gly Asp Asn 
1730 1735 1740 

Ala Gin Ala Thr Gly Asp Gin Ser lie Ala lie Gly Thr Gly Asn Val 
1745 1750 1755 1760 

Val Ala Gly Lys His Ser Gly Ala lie Gly Asp Pro Ser Thr Val Lys 
1765 1770 1775 

Ala Asp Asn Ser Tyr Ser Val Gly Asn Asn Asn Gin Phe Thr Asp Ala 
1780 1785 1790 

Thr Gin Thr Asp Val Phe Gly Val Gly Asn Asn lie Thr Val Thr Glu 
1795 1800 1805 

Ser Asn Ser Val Ala Leu Gly Ser Asn Ser Ala lie Ser Ala Gly Thr 
1810 1815 1820 

His Ala Gly Thr Gin Ala Lys Lys Ser Asp Gly Thr Ala Gly Thr Thr 
1825 1830 1835 1840 

Thr Thr Ala Gly Ala Thr Gly Thr Val Lys Gly Phe Ala Gly Gin Thr 
1845 1850 1855 

Ala Val Gly Ala Val Ser Val Gly Ala Ser Gly Ala Glu Arg Arg lie 
1860 1865 1870 

Gin Asn Val Ala Ala Gly Glu Val Ser Ala Thr Ser Thr Asp Ala Val 
1875 1880 1885 

Asn Gly Ser Gin Leu Tyr Lys Ala Thr Gin Ser lie Ala Asn Ala Thr 
1890 1895 1900 

Asn Glu Leu Asp His Arg lie His Gin Asn Glu Asn Lys Ala Asn Ala 
1905 1910 1915 1920 

Gly lie Ser Ser Ala Met Ala Met Ala Ser Met Pro Gin Ala Tyr lie 
1925 1930 1935 

Pro Gly Arg Ser Met Val Thr Gly Gly lie Ala Thr His Asn Gly Gin 
1940 1945 1950 

Gly Ala Val Ala Val Gly Leu Ser Lys Leu Ser Asp Asn Gly Gin Trp 
1955 1960 1965 

Val Phe Lys lie Asn Gly Ser Ala Asp Thr Gin Gly His Val Gly Ala 
1970 1975 1980 

Ala Val Gly Ala Gly Phe His Phe 
1985 1990 



<210> 14 
<211> 23 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 14 



4 



56 



gatgcctacg agttgatttg ggt 



23 



<210> 15 
<211> 23 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 15 

gagcgttgca ccgatcacga gga 23 



<210> 16 

<211> 26 

<212> DNA 

<213> Moraxella catarrhalis 



<210> 17 
<211> 35 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 17 

aaggtaaacc catatgaatc acatctataa agtca 35 



<210> 18 
<211> 22 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 18 

gcttctagct gtgccacatt ga 



<210> 19 

<211> 33 

<212> DNA 

<213> Moraxella catarrhalis 



<210> 20 
<211> 23 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 20 

gaccctgtgc atatgacatg get 



<400> 16 

cactagcctt tacatcacca ccgatg 



26 



<400> 19 

cgctcgctgt ccatatgatc ggtgcaacgc tea 



33 



<210> 21 
<211> 22. 



<212> DNA 

<213> Moraxella catarrhalis 
<400> 21 

ccttggcatc aatcgtggca ca 



<210> 22 
<211> 24 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 22 

ttacctgcat caatgccatt gtct 



<210> 23 
<211> 20 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 23 

ctgaggtgaa tacaactaca 



<210> 24 
<211> 24 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 24 

catcagaggt ctttgaggtg teat 



<210> 25 
<211> 25 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 25 

catcaccgtg ggtcaaaaga acgca 



<210> 26 
<211> 22 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 26 

gatgtcggca atgtttacct ga 



<210> 27 
<211> 30 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 27 

ccacattgac cagtactggc acaggtgcta 



<210> 28 
<211> 24 
<212> DNA 

<213> Morcocella catarrhalis 

<400> 28 

acctatgatc aatggcgatt tggt 



<210> 29 
<211> 30 
<212> DNA 

<213> Moreixella catarrhalis 
<400> 29 

aaagatcata tggttacctt tggcattaac 



<210> 30 
<211> 27 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 30 

gtcatctttc atatggccac aggcaca 



<210> 31 
<211> 28 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 31 

acatttatgc atatggcaga gtacgcca 



<210> 32 
<211> 30 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 32 

gctacagggc atatgggcag tgtatgcact 



<210> 33 
<211> 6 
"<212> PRT 

<213> Moraxella catarrhalis 
<400> 33 

His Val Gly Ala Ala Lys 
1 5 
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24 



30 



27 



28 



<210> 34 
<211> 6 



<212> PRT 

<213> Moraxella catarrhalis 
<400> 34 

His Tyr Ala Val Val Lys 
1 5 



<210> 35 
<211> 6 
<212> PRT 

<213> Morcixella catarrhalis 
<400> 35 

His Tyr Val Gly Gly Lys 
1 5 



<210> 36 
<211> 6 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 36 

His Tyr Gin Gly Gly Lys 
1 5 



<210> 37 
<211> 6 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 37 

His Tyr Phe Gly Gly Lys 
1 5 



<210> 38 
<211> 4 
<212> PRT 

<213> Moraxella catarrhalis 

<400> 38 
Gly Val Val Lys 
1 



<210> 39 
<211> 5 
<212> PRT 

<213> Moraxella catarrhalis 

<400> 39 

Val Leu Gly Gly Lys 
1 5 



<210> 40 



60 



<211> 5 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 40 

Val Val Ala Gly Lys 
1 5 



<210> 41 
<211> 33 
<212> DNA 

<213> Morsucella catarrhalis 

<400> 41 

gcctcaggca agcactcagt ggcgataggt ttc 3 3 



<210> 42 
<211> 43 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 42 

ccggctgcag ctattactta cctgctacca cattgcctgt acc 43 



<210> 43 
<211> 43 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 43 

ggtacaggca atgtggtagc aggtaagtaa tagctgcagc egg 43 



<210> 44 
<211> 9 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 44 

Gly Thr Gly Asn Val Val Ala Gly Lys 
1 5 



<210> 45 
<211> 3135 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 45 

ggtacggtta cctttggcat taacaccaca 
aacgacggtg gcttgtctat taaaaacccc 
gatggcgtga agtttgccaa ggttaataat 
acaactcgca ttaccagaga . tgaaattggc 
agcaaacccc acctaagcaa agacggcatt 
caatcaggtg agattgccca aaacagccat 



agcggtctta aagccggcaa aagcacccta 60 
actggtagcg aacaaatcca agtcggtgct 120 
aatggtgttg taggtgctgg cattgatggc 180 
tttactggga ctaatggctc acttgataaa 240 
aacgcaggtg gtaaaaagat taccaacatt 300 
gatgctgtga caggcggcaa gatttatgat 360 
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ttaaaaaccg 
cacgaattct 
agttatgaca 
accaaggtaa 
cctaagctga 
caaaatacca 
gtacgcacca 
attgttgatg 
gtctccactt 
tatgatgaca 
attgaagtta 
ggtgctaata 
gatatcgttg 
caagcgaaca 
accgataaca 
gccaaagaca 
gtcaaatcag 
gaagacaacg 
gccgcagtaa 
gatacaggca 
gacaccaata 
gtcaaacttg 
gatgacaaag 
ctaagtgcca 
aaagataccg 
ggtaatgctg 
gacccaaatt 
ggtaaaggta 
aaagacggca 
agcaaaaaag 
aaccccgcag 
gatggcaatc 
aagcactcag 
ggcagacaaa 
ggcgatcaat 
atcggcgacc 
tttaccgatg 
agtaactcgg 
caagccaaaa 
gttaaaggct 
gaacgccgta 
aatggtagcc 
catcgtatcc 
gcgtccatgc 
cacaacggtc 
gtatttaaaa 
ggttttcact 



aacttgaaaa 
cagtagcaga 
cctcaaagac 
ataaaggtgt 
ccgtgggtaa 
tcacaggact 
cagaacaggg 
tgctaagcgc 
atgacaccgt 
caagcaaaac 
aagataaaaa 
aatttgccct 
ctcatctaaa 
actcagcagg 
agtactatca 
aactggtcgc 
tcattaacaa 
cctttgttaa 
ctgtgggtga 
caacggctaa 
agctaaccga 
ccaaagacct 
gcgtgtcttt 
atgggctgga 
acgctgccaa 
gtaatgataa 
caggttcatc 
ataacgatac 
acgctaacgg 
ccctgctcgc 
aagccattga 
aagagcctgt 
tggcgatagg 
cccaagcagg 
ccatcgccat 
caagcactgt 
ccactcaaac 
ttgccttagg 
aatctgacgg 
ttgctggaca 
tccaaaatgt 
agttgtacaa 
accaaaacga 
cacaagccta 
aaggtgcggt 
tcaatggttc 
tttaa 



caaaatcagc 
tgaacaaggt 
ctctgatgtc 
ggtgcgtgtg 
taataatggc 
aagcaacact 
caatataatc 
aggctttaac 
caactttgcc 
cagtaaagtg 
acttggcgta 
aagcaatcaa 
caccttatct 
ctatgtggat 
agccaaaaat 
ccaagcccaa 
agaacaagta 
aggacttgaa 
tttaaatgcc 
aaaactgggc 
taataacatc 
aaccaatctt 
tgtagactca 
cctgggtggc 
tgtacaacag 
cgctgacggc 
atctaaccgc 
cgaaaaactt 
cgatttaagc 
cacttataac 
cagaataaat 
ggtacaaggg 
tttccaggcc 
caaccaatcc 
cggtacaggc 
taaggctgat 
cgatgtcttt 
ttcaaactct 
cacagcaggt 
aacggcggtt 
ggcagcaggt 
agccacccaa 
aaataaggcc 
cattcctggc 
ggcagtggga 
agccgatacc 



agtactgcca 
aataacttta 
atcacctttg 
ggcattgacc 
aaaggcattg 
ctagctaatg 
aaagacgaag 
ttgcaaggca 
gatggcaatg 
gtctatgatg 
aaaaccacca 
gctactggcg 
ggcgacatcc 
gctgatggca 
gatggcacag 
accccagatg 
aatgatgcca 
aaagccgctt 
gttgcccaaa 
gagactttga 
ggtgtggtag 
aacagcgtta 
agcggtcaag 
aaggtcatca 
ttaaacgaag 
aatcaggtaa 
actgtcatca 
gccactggtg 
aatgtttggg 
gccgcaggtc 
gaacaaggta 
cgtaacggca 
aaggcagatg 
atcgccatcg 
aatgtggtag 
aacagttaca 
ggtgtgggca 
gccatcagtg 
acaaccacca 
ggtgcggtct 
gaggtcagtg 
agcattgcca 
aatgcaggga 
agatccatgg 
ctgtcgaagc 
caaggccatg 



aaacagcaca 
cggttagtaa 
caggtgaaaa 
aaaccaaagg 
tcattgacag 
ttaccaatga 
acaaaacccg 
atggtgaagc 
ccaccaccgc 
tcaatgtgga 
cattgaccag 
atgcgcttgt 
aaactgccaa 
ataaggtcat 
ttgataaaac 
gcacattggc 
ataaaaagca 
ctgataacaa 
caccgctgac 
ccatcaaagg 
caggtactga 
atgcaggtgg 
ccaaagcaaa 
gtaatgtggg 
tacgcaactt 
acattgccga 
aagcaggcac 
gtatacaagt 
tcaaaaccca 
agaccaacta 
tccgcttctt 
ttgactcaag 
gtgaagccgc 
gtgataacgc 
caggtaagca 
gtgtgggtaa 
ataacatcac 
caggcacaca 
cagcaggtgc 
ccgtgggtgc 
ccaccagcac 
acgcaaccaa 
tttcatcagc 
ttaccggggg 
tgtcggataa 
taggggcggc 



aaactcatta 
cccttactcc 
cggcattacc 
cttaaccacg 
ccaaaatggt 
taaaggtagc 
tgccgccagc 
ggttgacttt 
taaggtgacc 
tgatacaacc 
tactggcaca 
caaggccagt 
aggggcaagc 
ctatgacagt 
caaagaagtt 
tcaaatgaat 
aggcatcaat 
aaccaaaaac 
ctttgcaggg 
tgggcaaaca 
tggcttcact 
caccaaaatt 
cacccctgtg 
caaaggcaca 
gttgggtctt 
catcaaaaaa 
ggtacttggc 
gggcgtggat 
aaaagatggc 
tttgaccaac 
ccatgtcaac 
tgcctcaggc 
cgttgccata 
acaagccacg 
ctctggtgcc 
taacaaccag 
cgtgaccgaa 
cgcaggcaca 
aaccggtacg 
ctcaggtgct 
cgatgcggtc 
tgagcttgac 
gatggcgatg 
tattgccacc 
tggtcaatgg 
agttggtgca 



420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3135 



<210> 46 
<211> 1044 
<212> PRT 

<213> Moraxella catarrhalis 



<400> 46 ' 

Gly Thr Val Thr Phe Gly lie Asn Thr Thr Ser 
15 10 



Gly Leu Lys Ala Gly 
15 
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Lys Ser Thr Leu Asn Asp Gly Gly Leu Ser lie Lys Asn Pro Thr Gly 
20 25 30 

Ser Glu Gin lie Gin Val Gly Ala Asp Gly Val Lys Phe Ala Lys Val 
35 40 45 

Asn Asn Asn Gly Val Val Gly Ala Gly lie Asp Gly Thr Thr Arg lie 
50 55 60 

Thr Arg Asp Glu lie Gly Phe Thr Gly Thr Asn Gly Ser Leu Asp Lys 
65 70 75 80 

Ser Lys Pro His Leu Ser Lys Asp Gly lie Asn Ala Gly Gly Lys Lys 
85 90 95 

lie Thr Asn lie Gin Ser Gly Glu lie Ala Gin Asn Ser His Asp Ala 
100 105 110 

Val Thr Gly Gly Lys lie Tyr Asp Leu Lys Thr Glu Leu Glu Asn Lys 
115 120 125 

lie Ser Ser Thr Ala Lys Thr Ala Gin Asn Ser Leu His Glu Phe Ser 
130 135 140 

Val Ala Asp Glu Gin Gly Asn Asn Phe Thr Val Ser Asn Pro Tyr Ser 
145 ISO 155 160 

Ser Tyr Asp Thr Ser Lys Thr Ser Asp Val lie Thr Phe Ala Gly Glu 
165 170 175 

Asn Gly lie Thr Thr Lys Val Asn Lys Gly Val Val Arg Val Gly lie 
180 185 190 

Asp Gin Thr Lys Gly Leu Thr Thr Pro Lys Leu Thr Val Gly Asn Asn 
195 200 205 

Asn Gly Lys Gly lie Val lie Asp Ser Gin Asn Gly Gin Asn Thr lie 
210 215 220 

Thr Gly Leu Ser Asn Thr Leu Ala Asn Val Thr Asn Asp Lys Gly Ser 
225 230 235 240 

Val Arg Thr Thr Glu Gin Gly Asn lie lie Lys Asp Glu Asp Lys Thr 
245 250 255 

Arg Ala Ala Ser lie Val Asp Val Leu Ser Ala Gly Phe Asn Leu Gin 
260 265 270 

Gly Asn Gly Glu Ala Val Asp Phe Val Ser Thr Tyr Asp Thr Val Asn 
275 280 285 

Phe Ala Asp Gly Asn Ala Thr Thr Ala Lys Val Thr Tyr Asp Asp Thr 

290 295 300 

Ser Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val Asp Asp Thr Thr 
305 310 315 320 



lie Glu Val Lys Asp Lys Lys Leu Gly Val Lys Thr Thr Thr Leu Thr 
325 330 335 
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Ser Thr Gly Thr Gly Ala Asn Lys Phe Ala Leu Ser Asn Gin Ala Thr 
340 345 350 

Gly Asp Ala Leu Val Lys Ala Ser Asp lie Val Ala His Leu Asn Thr 
355 360 365 

Leu Ser Gly Asp lie Gin Thr Ala Lys Gly Ala Ser Gin Ala Asn Asn 
370 375 380 

Ser Ala Gly Tyr Val Asp Ala Asp Gly Asn Lys Val lie Tyr Asp Ser 
385 390 395 400 

Thr Asp Asn Lys Tyr Tyr Gin Ala Lys Asn Asp Gly Thr Val Asp Lys 
405 410 415 

Thr Lys Glu Val Ala Lys Asp Lys Leu Val Ala Gin Ala Gin Thr Pro 
420 425 430 

Asp Gly Thr Leu Ala. Gin Met Asn Val Lys Ser Val lie Asn Lys Glu 
435 440 445 

Gin Val Asn Asp Ala Asn Lys Lys Gin Gly lie Asn Glu Asp Asn Ala 
450 455 460 

Phe Val Lys Gly Leu Glu Lys Ala Ala Ser Asp Asn Lys Thr Lys Asn 
465 470 475 480 

Ala Ala Val Thr Val Gly Asp Leu Asn Ala Val Ala Gin Thr Pro Leu 
485 490 495 

Thr Phe Ala Gly Asp Thr Gly Thr Thr Ala Lys Lys Leu Gly Glu Thr 
500 505 510 

Leu Thr lie Lys Gly Gly Gin Thr Asp Thr Asn Lys Leu Thr Asp Asn 
515 520 525 

Asn lie Gly Val Val Ala Gly Thr Asp Gly Phe Thr Val Lys Leu Ala 
530 535 540 

Lys Asp Leu Thr Asn Leu Asn Ser Val Asn Ala Gly Gly Thr Lys lie 
545 550 555 560 

Asp Asp Lys Gly Val Ser Phe Val Asp Ser Ser Gly Gin Ala Lys Ala 
565 570 575 

Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu Gly Gly Lys Val 
580 585 590 

lie Ser Asn Val Gly Lys Gly Thr Lys Asp Thr Asp Ala Ala Asn Val 
595 600 605 

Gin Gin Leu Asn Glu Val Arg Asn Leu Leu Gly Leu Gly Asn Ala Gly 
610 615. 620 



Asn Asp Asn Ala 
625 



Asp Gly Asn Gin Val 
630 



Asn lie Ala Asp lie 
635 



Lys Lys 
640 
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Asp Pro Asn Ser Gly Ser Ser Ser Asn Arg Thr Val lie Lys Ala Gly 
645 650 655 

Thr Val Leu Gly Gly Lys Gly Asn Asn Asp Thr Glu Lys Leu Ala Thr 
660 . 665 670 

Gly Gly lie Gin Val Gly Val Asp Lys Asp Gly Asn Ala Asn Gly Asp 
675 680 685 

Leu Ser Asn Val Trp Val Lys Thr Gin Lys Asp Gly Ser Lys Lys Ala 
690 695 700 

Leu Leu Ala Thr Tyr Asn Ala Ala Gly Gin Thr Asn Tyr Leu Thr Asn 
705 710 715 720 

Asn Pro Ala Glu Ala lie Asp Arg lie Asn Glu Gin Gly lie Arg Phe 
725 730 735 

Phe His Val Asn Asp Gly Asn Gin Glu Pro Val Val Gin Gly Arg Asn 
740 745 750 

Gly lie Asp Ser Ser Ala Ser Gly Lys His Ser Val Ala lie Gly Phe 
755 760 765 

Gin Ala Lys Ala Asp Gly Glu Ala Ala Val Ala lie Gly Arg Gin Thr 
770 775 780 

Gin Ala Gly Asn Gin Ser lie Ala lie Gly Asp Asn Ala Gin Ala Thr 
785 790 795 800 

Gly Asp Gin Ser lie Ala lie Gly Thr Gly Asn Val Val Ala Gly Lys 
805 810 815 

His Ser Gly Ala lie Gly Asp Pro Ser Thr Val Lys Ala Asp Asn Ser 
820 825 830 

Tyr Ser Val Gly Asn Asn Asn Gin Phe Thr Asp Ala Thr Gin Thr Asp 
835 840 845 

Val Phe Gly Val Gly Asn Asn lie Thr Val Thr Glu Ser Asn Ser Val 
850 855 860 

Ala Leu Gly Ser Asn Ser Ala lie Ser Ala Gly Thr His Ala Gly Thr 
865 870 875 880 

Gin Ala Lys Lys Ser Asp Gly Thr Ala Gly Thr Thr Thr Thr Ala Gly 
885 890 895 

Ala Thr Gly Thr Val Lys Gly Phe Ala Gly Gin Thr Ala Val Gly Ala 
900 905 910 

val Ser Val Gly Ala Ser Gly Ala Glu Arg Arg lie Gin Asn Val Ala 
915 920 925 

Ala Gly Glu Val Ser Ala Thr Ser Thr Asp Ala Val Asn Gly Ser Gin 
930 935 940 

Leu Tyr Lys Ala Thr Gin Ser lie Ala Asn Ala Thr Asn Glu Leu Asp 
945 950 955 960 
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His Arg lie His Gin Asn Glu Asn 
965 

Ala Met Ala Met Ala Ser Met Pro 
980 

Met Val Thr Gly Gly lie Ala Thr 
995 1000 

Val Gly Leu Ser Lys Leu Ser Asp 
1010 1015 

Asn Gly Ser Ala Asp Thr Gin Gly 
1025 1030 



Lys Ala Asn Ala Gly lie Ser Ser 
970 975 

Gin Ala Tyr lie Pro Gly Arg Ser 
985 990 

His Asn Gly Gin Gly Ala Val Ala 
1005 

Asn Gly Gin Trp Val Phe Lys lie 
1020 

His Val Gly Ala Ala Val Gly Ala 
1035 1040 



Gly Phe His Phe 



<210> 47 
<211> 2448 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 47 

ggtacggtta cctttggcat taacaccaca 
aacgacggtg gcttgtctat taaaaacccc 
gatggcgtga agtttgccaa ggttaataat 
acaactcgca ttaccagaga tgaaattggc 
agcaaacccc acctaagcaa agacggcatt 
caatcaggtg agattgccca aaacagccat 
ttaaaaaccg aacttgaaaa caaaatcagc 
cacgaattct cagtagcaga tgaacaaggt 
agttatgaca cctcaaagac ctctgatgtc 
accaaggtaa ataaaggtgt ggtgcgtgtg 
cctaagctga ccgtgggtaa taataatggc 
caaaatacca tcacaggact aagcaacact 
gtacgcacca cagaacaggg caatataatc 
attgttgatg tgctaagcgc aggctttaac 
gtctccactt atgacaccgt caactttgcc 
tatgatgaca caagcaaaac cagtaaagtg 
attgaagtta aagataaaaa acttggcgta 
ggtgctaata aatttgccct aagcaatcaa 
gatatcgttg ctcatctaaa caccttatct 
caagcgaaca actcagcagg ctatgtggat 
accgataaca agtactatca agccaaaaat 
gccaaagaca aactggtcgc ccaagcccaa 
gtcaaatcag tcattaacaa agaacaagta 
gaagacaacg cctttgttaa aggacttgaa 
gccgcagtaa ctgtgggtga tttaaatgcc 
gatacaggca caacggctaa aaaactgggc 
gacaccaata agctaaccga taataacatc 
gtcaaacttg ccaaagacct aaccaatctt 
gatgacaaag gcgtgtcttt tgtagactca 
ctaagtgcca atgggctgga cctgggtggc 
aaagataccg acgctgccaa tgtacaacag 
ggtaatgctg gtaatgataa cgctgacggc 
gacccaaatt caggttcatc atctaaccgc 



agcggtctta aagccggcaa aagcacccta 60 
actggtagcg aacaaatcca agtcggtgct 12 0 
aatggtgttg taggtgctgg cattgatggc 180 
tttactggga ctaatggctc acttgataaa 240 
aacgcaggtg gtaaaaagat taccaacatt 3 00 
gatgctgtga caggcggcaa gatttatgat 3 60 
agtactgcca aaacagcaca aaactcatta 42 0 
aataacttta cggttagtaa cccttactcc 4 80 
atcacctttg caggtgaaaa cggcattacc 540 
ggcattgacc aaaccaaagg cttaaccacg 600 
aaaggcattg tcattgacag ccaaaatggt 660 
ctagctaatg ttaccaatga taaaggtagc 720 
aaagacgaag acaaaacccg tgccgccagc 7 80 
ttgcaaggca atggtgaagc ggttgacttt 84 0 
gatggcaatg ccaccaccgc taaggtgacc 900 
gtctatgatg tcaatgtgga tgatacaacc 960 
aaaaccacca cattgaccag tactggcaca 102 0 
gctactggcg atgcgcttgt caaggccagt 1080 
ggcgacatcc aaactgccaa aggggcaagc 114 0 
gctgatggca ataaggtcat ctatgacagt 1200 
gatggcacag ttgataaaac caaagaagtt 1260 
accccagatg gcacattggc tcaaatgaat 1320 
aatgatgcca ataaaaagca aggcatcaat 13 80 
aaagccgctt ctgataacaa aaccaaaaac 144 0 
gttgcccaaa caccgctgac ctttgcaggg 1500 
gagactttga ccatcaaagg tgggcaaaca 1560 
ggtgtggtag caggtactga tggcttcact 1620 
aacagcgtta atgcaggtgg caccaaaatt 1680 
agcggtcaag ccaaagcaaa cacccctgtg 174 0 
aaggtcatca gtaatgtggg caaaggcaca 1800 
ttaaacgaag tacgcaactt gttgggtctt 1860 
aatcaggtaa acattgccga catcaaaaaa 1920 
actgtcatca aagcaggcac ggtacttggc 1980 
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ggtaaaggta ataacgatac cgaaaaactt 
aaagacggca acgctaacgg cgatttaagc 
agcaaaaaag ccctgctcgc cacttataac 
aaccccgcag aagccattga cagaataaat 
gatggcaatc aagagcctgt ggtacaaggg 
aagcactcag tggcgatagg tttccaggcc 
ggcagacaaa cccaagcagg caaccaatcc 
ggcgatcaat ccatcgccat cggtacaggc 



gccactggtg gtatacaagt gggcgtggat 2 04 0 
aatgtttggg tcaaaaccca aaaagatggc 2100 
gccgcaggtc agaccaacta tttgaccaac 2160 
gaacaaggta tccgcttctt ccatgtcaac 222 0 
cgtaacggca ttgactcaag tgcctcaggc 2280 
aaggcagatg gtgaagccgc cgttgccata 2340 
atcgccatcg gtgataacgc acaagccacg 24 0 0 
aatgtggtag caggtaag 244 8 



<210> 48 
<211> 816 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 48 

Gly Thr Val Thr Phe Gly lie Asn Thr Thr Ser Gly Leu Lys Ala Gly 
15 10 15 

Lys Ser Thr Leu Asn Asp Gly Gly Leu Ser lie Lys Asn Pro Thr Gly 
20 25 30 

Ser Glu Gin lie Gin Val Gly Ala Asp Gly Val Lys Phe Ala Lys Val 
35 40 45 

Asn Asn Asn Gly Val Val Gly Ala Gly lie Asp Gly Thr Thr Arg lie 
50 55 60 

Thr Arg Asp Glu lie Gly Phe Thr Gly Thr Asn Gly Ser Leu Asp Lys 
65 70 75 80 

Ser Lys Pro His Leu Ser Lys Asp Gly lie Asn Ala Gly Gly Lys Lys 
85 90 95 

lie Thr Asn lie Gin Ser Gly Glu lie Ala Gin Asn Ser His Asp Ala 
100 105 110 

Val Thr Gly Gly. Lys lie Tyr Asp Leu Lys Thr Glu Leu Glu Asn Lys 
115 * 120 125 

lie Ser Ser Thr Ala Lys Thr Ala Gin Asn Ser Leu His Glu Phe Ser 
130 135 140 

Val Ala Asp Glu Gin Gly Asn Asn Phe Thr Val Ser Asn Pro Tyr Ser 
145 150 155 160 

Ser Tyr Asp Thr Ser Lys Thr Ser Asp Val lie Thr Phe Ala Gly Glu 

165 170 175 

Asn Gly lie Thr Thr Lys Val Asn Lys Gly Val Val Arg Val Gly lie 
180 185 190 

Asp Gin Thr Lys Gly Leu Thr Thr Pro Lys Leu Thr Val Gly Asn Asn 
195 200 205 

Asn Gly Lys Gly lie Val lie Asp Ser Gin Asn Gly Gin Asn Thr lie 
210 215 220 



• 
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Thr Gly Leu Ser Asn Thr Leu Ala Asn Val Thr Asn Asp Lys Gly Ser 
225 230 235 240 

Val Arg Thr Thr Glu Gin Gly Asn lie lie Lys Asp Glu Asp Lys Thr 
245 250 255 

Arg Ala Ala Ser lie Val Asp Val Leu Ser Ala Gly Phe Asn Leu Gin 
260 265 270 

Gly Asn Gly Glu Ala Val Asp Phe Val Ser Thr Tyr Asp Thr Val Asn 
275 280 285 

Phe Ala Asp Gly Asn Ala Thr Thr Ala Lys Val Thr Tyr Asp Asp Thr 
290 295 300 

Ser Lys Thr Ser Lys Val Val Tyr Asp Val Asn Val Asp Asp Thr Thr 
305 310 315 320 

lie Glu Val Lys Asp Lys Lys Leu Gly Val Lys Thr Thr Thr Leu Thr 
325 330 335 

Ser Thr Gly Thr Gly Ala Asn Lys Phe Ala Leu Ser Asn Gin Ala Thr 
340 345 350 

Gly Asp Ala Leu Val Lys Ala Ser Asp lie Val Ala His Leu Asn Thr 
355 360 365 

Leu Ser Gly Asp lie Gin Thr Ala Lys Gly Ala Ser Gin Ala Asn Asn 
370 375 380 

Ser Ala Gly Tyr Val Asp Ala Asp Gly Asn Lys Val lie Tyr Asp Ser 
385 390 395 400 

Thr Asp Asn Lys Tyr Tyr Gin Ala Lys Asn Asp Gly Thr Val Asp Lys 
405 410 415 

Thr Lys Glu Val Ala Lys Asp Lys Leu Val Ala Gin Ala Gin Thr Pro 
420 425 430 

Asp Gly Thr Leu Ala Gin Met Asn Val Lys Ser Val lie Asn Lys Glu 
435 440 445 

Gin Val Asn Asp Ala Asn Lys Lys Gin Gly lie Asn Glu Asp Asn Ala 
450 455 460 

Phe Val Lys Gly Leu Glu Lys Ala Ala Ser Asp Asn Lys Thr Lys Asn 
465 470 475 480 

Ala Ala Val Thr Val Gly Asp Leu Asn Ala Val Ala Gin Thr Pro Leu 
485 490 495 

Thr Phe Ala Gly Asp Thr Gly Thr Thr Ala Lys Lys Leu Gly Glu Thr 
500 505 510 

Leu Thr lie Lys Gly Gly Gin Thr Asp Thr Asn Lys Leu Thr Asp Asn 
515 520 525 

Asn He Gly Val Val Ala Gly Thr Asp Gly Phe Thr Val Lys Leu Ala 
530 535 540 
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Lys Asp Leu Thr Asn Leu Asn Ser Val Asn Ala Gly Gly Thr Lys lie 
545 550 555 560 

Asp Asp Lys Gly Val Ser Phe Val Asp Ser Ser Gly Gin Ala Lys Ala 
565 570 575 

Asn Thr Pro Val Leu Ser Ala Asn Gly Leu Asp Leu Gly Gly Lys Val 
580 585 590 

lie Ser Asn Val Gly Lys Gly Thr Lys Asp Thr Asp Ala Ala Asn Val 
595 600 605 

Gin Gin Leu Asn Glu Val Arg Asn Leu Leu Gly Leu Gly Asn Ala Gly 
610 615 620 

Asn Asp Asn Ala Asp Gly Asn Gin Val Asn lie Ala Asp lie Lys Lys 
625 630 635 640 

Asp Pro Asn Ser Gly Ser Ser Ser Asn Arg Thr Val lie Lys Ala Gly 
645 650 655 

Thr Val Leu Gly Gly Lys Gly Asn Asn Asp Thr Glu Lys Leu Ala Thr 
660 665 670 

Gly Gly lie Gin Val Gly Val Asp Lys Asp Gly Asn Ala Asn Gly Asp 
675 680 685 

Leu Ser Asn Val Trp Val Lys Thr Gin Lys Asp Gly Ser Lys Lys Ala 
690 695 700 

Leu Leu Ala Thr Tyr Asn Ala Ala Gly Gin Thr Asn Tyr Leu Thr Asn 
705 710 715 720 

Asn Pro Ala Glu Ala lie Asp Arg lie Asn Glu Gin Gly lie Arg Phe 
725 730 735 

Phe His Val Asn Asp Gly Asn Gin Glu Pro Val Val Gin Gly Arg Asn 
740 745 750 

Gly lie Asp Ser Ser Ala Ser Gly Lys His Ser Val Ala lie Gly Phe 
755 760 765 

Gin Ala Lys Ala Asp Gly Glu Ala Ala Val Ala lie Gly Arg Gin Thr 
770 775 780 

Gin Ala Gly Asn Gin Ser lie Ala lie Gly Asp Asn Ala Gin Ala Thr 
785 790 795 800 

Gly Asp Gin Ser lie Ala lie Gly Thr Gly Asn Val Val Ala Gly Lys 
805 810 815 



